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PREFACE. 



THE revival of the study of Logic, at least in 
England and America, as an important ele- 
ment of a University education, dates only from ihe 
publication of Dr. Whately*s treatise on the subject, 
little over thirty years ago. Yet so much has been 
accomplished for the advancement of the science 
during this short period, that this treatise, with all 
its excellences, must be admitted to be now as far 
behind the times as were the compilation by Al- 
drich, and the meagre compendium by Dr. Watts, 
the use of which it superseded. Dr. Whately lived 
long enough to be able to appropriate to himself 
the epigrammatic boast, that he had labored so ef- 
fectually as> to render his own work useless. With- 
out the interest which was awakened in the study 
of the science by the publication of his book and 
the discussions which it excited, it is not too much 
to say that many of the valuable works upon Logic, 
which have appeared during the last thirty years, 
either would not have been written, or would have 
lacked some of their most interesting and impor- 
tant features. Sir William Hamilton's own labors 
in this department, by which he certainly accom- 
plished more for the science than has been done by 
any one man since Aristotle, began wit^ an elabo- 
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rate article on Dr. Whately's treatise in the Edin- 
burg Review, a paper which, as he has himself 
declared, contains the germs of all his subsequent 
discoveries. Besides what Hamilton has accom- 
plished, the publications within this period of Pro- 
fessor Hansel, Dr. Thomson, Mr. De Morgan, Mr. 
Boole, Mr. J. S. Mill, and a host of others, have 
given an entirely new aspect to the science. Among 
recent American works upon Logic, honorable men- 
tion ought to be made of those by Mr. Tappan, and 
by Dr. W. D. Wilson of Geneva. 

The only hope that this volume may be found 
to be of some use consists in the fact, that, as I was 
the last to enter the field, I have been able to profit 
by the labors of my predecessors. Certainly it 
could not have been written without their aid, and 
one of the chief objects held in view in the prepa- 
ration of it has been to gather together, and digest 
into system, their several improvements and eluci- 
dations of the science. At the same time, the 
work would not have been carried on in the same 
spirit in which they began it, if I had not ventured 
respectfully to dissent from some of their doctrines, 
and even to present some opinions which will very 
likely be found to have no other merit than that 
of originality. As Le Clerc remarks, in introducing 
his own lucid and thoughtful compendium of the 
science to the reader's notice, " aiy in hacce Logical 
mkUesse novi, avt pUraque nova dixerim^ kdarem perinde 
fefeUeror 

When Dr. Whately wrote, it was not so frequent 
a practice as it has since become for English schol- 
ars to profit by the labors of their German breth- 
ren, and hence some of the greatest deficiencies 
of his book. It cannot be said that the study of 
Logic ever declined in the schools of Germany, as 



PBEFACE. y 

it did in those of France, England, and this country. 
Upheld for a time by the genius of Leibnitz and 
the indefatigable industry of Wolff, it was at last 
reduced to rigorous system, its boundaries were 
fixed, and its relations to Psychology and Metaphys- 
ics accurately determined, by the master mind of 
Kant. Though this great Metaphysician prepared 
no distinct work upon the subject, the volume re- 
lating to it which passes under his name being a 
mere compilation from his loose notes by Jasche, 
the science has profited more by his labors than by 
those of any other Continental writer of modem 
times. Indeed, the publication of his ^ Criticism of 
Pure Season" formed hardly less an era in the his- 
tory of Logic than in that of Metaphysics. In one 
respect, it is true, it had an injurious influence, as 
it established the practice, which has since become 
wellnigh universal in Germany, of modifying the 
doctrines of this science in order to furnish a basis 
on which might be erected any peculiar scheme 
of speculative Philosophy. Since Kant's time, a 
multitude of treatises upon Logic have been pub- 
lished by German writers, about half of them hav- 
ixig no other purpose than that of preparing the 
way, and furnishing the materials, for some extrav- 
agant speculations in Metaphysics. This mode of 
treatment was carried to an outrageous extent by 
Hegel, who labored to break down altogether the 
boundary that had been established by Kant, and 
whose elaborate work, bearing the name of Logic, 
is a mere perversion and caricature of that science, 
as it is metaphysical from beginning to end. Even 
Trendelenburg, who has contributed more than 
any other person to the rapid decline of Hegel- 
ianism in Germany, is not free from blame in this 
respect^ his very able work, Logische Untersuchunffen, 
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being devoted in great part to building up a phil- 
OBophical system of his own. 

But the very prevalence of this abuse in Ger- 
many furnishes an additional motive for the study 
of the subject A key to German Metaphysics 
can be obtained only by a thorough mastery of 
the principles and the terminology of Logic. To 
some persons, perhaps, this consideration may not 
have much weight, as they will object^ that it is 
of little use to be able to open the door, if the 
room contains little more than rubbish. Still I 
cannot but believe — and the opinion is founded 
on considerable experience as an instructor in 
bath departments — that a fair knowledge of Log- 
ic is a natural, and even an indispensable, prepara^ 
tion for the successful pursuit of Psychology and 
Metaphysics ; — may I not add, of any philosoph- 
ical speculations whatever? It appears certain, 
that the University lectures of Kant, Fichte, Schel- 
ling, and Hegel could not have been made even 
intelligible, much less instructive, to hearers who 
had not previously acquired at least the elements 
of Logical science. Hence the multitude of man- 
uals and text-books upon this subject, which have 
appeared in Germany during the last three quar- 
ters of a century, many of them having passed 
through numerous editions, and each betraying 
very plainly the particular system of Philosophy 
to which it was intended to serve as an introduo- 
tion. Some familiarity with the principles of Log- 
ic appears essential for a thorough comprehension 
even of the metaphysical doctrines of Sir William 
Hamilton, which, both in their philosophical and 
theological bearings, seem likely to exert a consid- 
erable inftuence over English and American minds 
for many years to come. 
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Hamilton's "Lectures on Logic" are marked 
with the inevitable defects of a posthumous pub- 
lication, the larger portion of which was probably 
never intended by the author to be given to the 
public ; and though very ably edited by Professor 
Mansel and Mr. Veitch, they present a mass of 
I crude material from which a knowledge of the 
peculiar doctrines of the writer cannot be ex- 
tracted but with considerable difficulty. Indeed, 
the " Lectures,** which form the body of the book, 
y^ere evidently prepared in great haste, when the 
author's appointoient to the Professorship in this 
department, in 1836^ obliged him to coUect at 
short notice the materials for an extended cotfrse 
of instruction. He appears to have met this sud- 
den call by hurriedly translating a series of ex- 
tracts from the most approved German text-books, 
especially those of Krug, Esser, and Bachmann, 
merely interpolating here and there some of the 
comments, corrections, and additions which could 
not fail to occur to so rich a mind as his, while 
traversing so broad and familiar a field. These 
Lectures, containing only a glimpse of one feature 
of the peculiar system which has since become 
identified with his name, he seems to have re- 
peated from year to year, during his whole period 
of office, with no material enlargement or altera- 
tion of the manuscript, though doubtless inserting, 
from year to year, many extemporaneous exposi- 
tions of his corrections of the leading doctrines 
of Logical science, as these occurred to him at suc- 
cessive periods. The whole transaction seems to 
me to afford an instructive comment on the futility 
of what is called the Professorial mode of teaching, 
which has always prevailed in the University of 
Edinburgh, and which consists in getting up very 
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hastily a course of lectures during the teacher^s 
first year of ofl&ce, and repeating them, parrot-like, 
from year to year, without any regular use of a 
text-book or manual of instruction. K such lec- 
tures contain anything really valuable, in addition 
to what is already before the world, they are apt 
very soon to find their way to the press ; if they» 
are of little worth, they are almost sure to be 
repeated, with little alteration, to one class after 
another, and with as little profit to the hearer as 
exercise to the reader. It may be doubted wheth- 
er the most fertile and best-trained minds, at least 
in the speculative sciences, are capable of prepar- 
ing every year an entirely new course of lectures, 
without either filling them with crudities and tru- 
isms, or lapsing into paradox and extravagance, 
such as have too fi'equently characterized the pro- 
ductions of German Professors. 

With all his amazing activity of mind and pro- 
digious erudition, Hamilton appears to have been 
either too indolent, or too critical of his own labors, 
to be able, without great delays, to digest his mate- 
rials into a shape fit for publication. He was not 
an adept in the very low, but very necessary, art 
of book-making. But for his controversy with Mr. 
De Morgan, I doubt whether he would ever have 
worked up into form as much as he did of his 
" New Analytic of Logical Forms," the publication 
of which was promised as far back as 1846. Stim- 
ulated by opposition, however, though impeded 
by ill-health during the later years of his life, he 
appears to have labored strenuously, after the lasir 
mentioned date, to fulfil this promise. Death sur- 
prised him long before he had completed his prep- 
arations ; and^out of the mass of fragmentary ma- 
terials which were found among his papers, with 
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some aid from the few critical and controversial 
articles that he had already printed, his editors 
pieced together, with great difficulty, the imperfect 
view of his improved system of Logic, which ap- 
pears as a long Appendix to the volume of his 
Lectures. The manuscripts which they selected 
and arranged were judiciously printed just as he 
left them, and with very little editorial comment. 
The reader must gather irom them as best he 
may, always keeping in view the date attached 
to each fragment, a connected view of Sir William 
Hamilton's latest doctrines upon the subject This 
posthumous work has at least one odd character- 
istic, as the body of the work and the Appendix 
flatly contradict each other, by giving opposite 
views of the science to which they relate. 

These are the sources whence I have endeav- 
ored to collect the materials for a general survey 
of the science of Logic in its present state, eni- 
bracing what is common to all systems, and a re- 
view of most of the questions relating to it which 
are still open to discussion. Among English au- 
thors, after Sir William Hamilton, I have been 
chiefly indebted to Professor Mansel ; for without 
the aid aflforded by his Prolegomena Logical and the 
notes and supplementary matter appended to his 
edition of Aldrich, of which Hamilton justly re- 
marks that la sauce vaut meux que le poisson^ this 
book would have cost me much more labor, and 
yet would have wanted what are now its best 
claims to notice. I have also derived much help 
from the excellent ^ Outline of the Laws of 
Thought," by Dr. Thomson, the present Arch- 
bishop of York. Among the German writers, be- 
sides all whose names have been already men- 
tioned, I have made profitable use of Kiesewetter, 
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Fries, Beneke, Dressier, anil Drobisch, besides con- 
sulting a host of others. Of the earlier logicians, 
it seems to me that Burgersdyck, with the anno- 
tations of Heereboord, gives the' clearest account 
of the science as it was taught in the schools be- 
fore the influence of Descartes and Locke began 
to be felt; and that the Port Boyal ^Art of 
Thinking,'' of which an admirable translation, with 
Notes and an Appendix, by Mr. Baynes, has re- 
cently been published, is far the best of the trear 
tises on the subject which were in use during the 
eighteenth century. Throughout the work, I have 
kept constantly in view the wants of learners, 
much of it having been fii^t suggested while air 
tempting to expound the science in my own class- 
room. My highest ambition will be satisfied if it 
should be found to be of use to other teachers. 

Cambeidgk, March, 1864. 
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CHAPTER I. 

PSYCHOLOGICAL INTRODUCTION. 

IntiiitioxiB disdngnished from Concepts. — Ifontal Charactedstioi of Bratei. 
— BeUitiooa of Thongfat to LangtiagB. 

THE beguming of all knowledge is in single acts of the 
Perceptive or Acquisitive &ciiltj, each of which re- 
lates immediately to an individual object or event. Such 
acts are called Intuitions or Presentations; the former is the 
more generally received appellation. Each Intuition gives 
us a knowledge of its object so &x only as this object is 
perceived now and here^ and also as it is one, or undivided, 
though not necessarily indivisible. To recogmae^ or know 
over again, the object as similar to another thing perceived 
on a former occasion or in a different place, or to analyze it 
into its parts or attributes, or to refer it to a class of things 
previously known, and thereby to give it a common name, 
requires the aid of a different and higher power of the 
mind. In receiving Intuitions, the mind exerts no oonsooiM 
activity whatever ; it is passively receptive of any impres- 
sions that may be made upon it, and does not in any way 
consciously react upon or modify those impressions. It is 
like a mirror reflecting the objects that are held up befiire 
it, perhaps giving distorted or unfaithftd images of them 
on account of the imperfections of its own sur&oe, but hav- 
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ing no power to change, or in any way affect them by its 
own will. 

The impression made upon my mind by the portrait of a 
firiend which I am now looking at, as it hangs before me, or 
by the sounds to whidi I am listening as they are struck 
upon a violin ; the image now present to my memory of the 
relative whom I have recently lost ; the picture of a water- 
&11 in a wood which my imagination at this instant forms ; 
the consciousness which I have of the present state of my 
own mind ; — all these are Intuitions, as each one of 'them 
relates to a single object, and each is immediate^ — that is, 
it does not come through the intervention of any other state 
of mind. But what is denoted by the w(»:d man, sound, or 
waterfall, is not an Intuition, for it does not refer to one ob- 
ject only, but to many. Mart, for instance, includes under 
it John, Thomas, William, and many others ; and it does 
not ccttivey t, Complete image of any one of these persons, 
but only a partial representation equally appUcable to any 
ef tiiem. John, when considered simply a^ man, is not 
regarded as he really is, that is, as possessing all his indi- 
vidual attributes and peculiarities, but only ^ having those 
attributes which he possesses in common with aU other 
Dten ; he is not viewed immediMdy, but only through the 
^ftedium of what is called a Concept, or a Thought of what 
is common to many. These words, therefore, man, sound, 
iHfoterfoR, and all other common names, do not denote In- 
tuitions, but Thoughts. 

The Perceptive or Acquisitive facidty, through which 
we receive Intuitions, as it is a merely passive power, or a 
T»pacity cf being afiected in a certain way, constitutes what 
teay be called the reeqptivity of the mind. The Thinking 
t)r Elaborative faculty, — i. e. the Understanding, — as it 
iias no Intuitions of its own, but voluntarily reacts upon 
«iid modifies those received from the Perceptive fiiculty, 
-comparing them with each other, and thereby combining 
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them into one Thought, or diqoinmg them as dissimilar or 
incompatible, belongs to the ^fpiyntaneiiy^ or self-activity, of 
tJie intellect. 

In the cffdinary- exercise of onr Acuities, Intuitions are 
so intermingled with Thoughts, so quickly pass into them, 
and are so closely c<mnected with them, that it is difficult 
to illustrate the distinction between the two by giving an 
example of an Intuition so isolated and peculiar that there 
will be no danger of confounding it with any portion of a 
voluntary and more complex process of mind. Bat a good 
illustration may perhaps be found in the case, so frequentiy 
referred to, c^ a person bom entirely blind, and subsequent- 
ly enabled by a surgical opemtion, for the first time, to see . 
Suppose that the first visual sensation given to such a person . 
were that of a flash of red light. This sensation, it is evi- 
dent, would be to him entirely peculiar or mii generu. He 
could not, at first, refer it to any class of things with whidh 
he was formerly acquainted ; he could not give it a name ; 
he could not analyze it into parts or attributes. He did 
not wiH to produce or to modify it; it comes to him, so to 
speak, of its own accord. He could inocer it, but not reeog- 
nize it, as the presentation of an entirely new object, by 
whidi his mind was inviduntarily afiSseted in anew and sur- 
prising manner. Such, we may suppose, are the Intuitions 
of brutes; and the &culty of Intuitions, as the Perceptive 
or Acquisitive &culty maybe called, — a mere teceptmlig^ 
unmodified by any volimtaiy act of the patient,— ia proba- 
bly the most prominent of the few meidal powers which 
brutes possess in common with man. In re£^)ect only to 
Intuiti<ms produced in him by external causes, man has no 
advantage over the lower animals. 

But although all our knowledge begins in Intuitions, it 
does not eiid witii them. In man, ihe mere receptivity of 
mind is so soon modified by its spontaneity, — £he mere ta- 
tuition so quickly passes into voluntary or consciously aetive 
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Thmght igfrof&rlj so called, — that we can hardly tell whexB 
the one ends and the other begins. To recur to the case 
just mentioned ; the moment the person who has now first 
received his sight begins to consider or reflect upon the new 
presentation that has thus been made to him, he probably, 
in a certain sense, recogrmes it as a new sensationy — that is, 
he refers it to a cloM of feelings with which he was former- 
ly acquainted, as coming to him through the other senses, 
and which, as similar in some respects, though different in 
others, he has ranked together and called by one name, 
^^ sensations " or ^^ feelings." Such recogniticm is an act of 
Thought properly so called. It includes comparison of this 
Intuition with others, and a conscious discrirnination of 
those respects in which it is similar to others from those in 
which it is unlike them. The Perceptiye faculty gives us 
Intuitions of single objects, eadi of which is to us a distinct 
unit, having no connection or relation with anything else ; 
the Understanding, a higher &culty, gives us Thoughts, or 
enables us to analyze each thing into its parts or attributes, 
and thus to recognize its various points of resemblance and 
difference, and so to form classes of things. The former 
power fomishes the rude material — "the Matter," as it 
is technically called — of our knowledge ; the latter supplies 
^^ the Form," elaborating and disposing this rude material 
in a syst^oiatic way, or according to regular laws, by throw 
ing it into groups, so as to render it conceivable to Thought. 
Hence the Understanding has been called the unjfying 
fiunilty, by which the many is reduced to unity. 

If we look out of a window for the first time upon a 
landscape that is entirely new to us, the momentary glance 
gives us only an Intuition of the scene, or a confiised ^owl- 
edge of it as one whole, without any distinction of parts, 
and without recognition of any of these parts as former 
objects of knowledge. This is because the Understanding 
requires time to do its work. But if we dwell long enough 
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upon the scene, first, "we recogniae (or know over agam) 
one ^miliar set of objects, and call -them trees ; then, other 
classes of objects preyiouslj known, and call them respec- 
tivelj buOdmffSy racka^ hiUs^ &c. Lastly, we consider the 
relations of these objects and classes of objects to each 
other and to similar objects formerly known, in respect to 
distance, magnitude, color, &c., and are thus enabled to 
(kink the landscape as a whole. This Thonght contains a 
far more perfect knowledge than the Intuition, which was 
all that the senses gave us at the first momentary glance. 

Now, how much is implied in the successive reeognitian 
of the component parts of this knowledge as objects previ* 
ously known, and therefore appropriately designated by a 
fiimiliar name ? Of course, as the landscape is supposed to 
be now seen for the first time, we do not recognize any in- 
dividual tree, building, or hill in it as precisely the same 
object that we have formerly seen. We mean only that 
we lecogdze it as «mitor to Lne former objects of Wl- 
edge; that is, haying seen many obrecto which agreed ^th 
each other as similar in many of their parts, — as possessing 
trunks, branches, and leaves, — we have formed them into 
one class, and called them trees. The object in the new 
landscape is then recognized, not as fioniliar in itself, but as 
belonging to a familiar class of things ; we do not recognisse 
it as an Intuition, but as a Concept, — not as iMs tree, but 
as a tree. Conception is that act of the Understanding or 
Thinking &culty whereby we unite similar objects into one 
class by overlooking their points of difference and forming 
their common attributes into one Concept or Thought, the 
name of which thus becomes the common name of all the 
individuals included in the class. Here, again, the unify' 
mg office of the Understanding appears ; the Concept re- 
duces the many to unity, — brings together many objects 
into one Thought or many attributes into one subject. 
Thus we are properly said to hium many objects which we 
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hare nerer seen ; for, through hearing or readbig descrip" 
tions of them, we have* formed a right Concept of what 
they are, and thns are enabled to recognize — i. e. know 
them over again — and call them by their appropriate name, 
when we do see them. But this evidently is only mediate 
knowledge, and is more or less imi)erfect and inadequate, 
depending on the scantiness or fidness of the Concept. 
Aa Mr. Mansel remarks, a Concept ^^ is not the adequate 
and actual representative of any single object, but an inad- 
equate and potential representative <tf many." And again, 
**it is not the sensible image of one object, but an intelligi- 
ble relation between many.** 

Concepts can never come to us from without, for the ex- 
ternal world has no Concepts. It has not even Intuittons 
or Percepts, but only real objects, — that is, persons and 
things, and their marks or attributes. Every real object 
has an indefinite or countless number of such attributes ; 
for, however long and carefiilly we may observe it, we can 
never be sure that we have ascertained aU its elements and 
qualities. Carry the chemical analysis of it one step fiirther 
than before, or place it in new relations with other real ob- 
jects, and it will manifest new properties or activities, the 
existence of which was formerly unsuspected. Observation, 
which proceeds by a series di Intuitions, can make known 
to us an indefinite number of these attributes, but can never 
exhaust them. Hence the knowledge which we can ac* 
quire by Intuition, though constantly increasing in fiilness 
and complexity, can never become complete, and is always 
attended with some uncertainty; as any conclusions that 
we form respecting the object may be vitiated by the pres- 
ence of a quality or element of whose existence we were 
ignorant. Moreover, the limited compass and finite powers 
of the human mind cannot take in at once all even of those 
attributes whose presence is perfectly known. The image 
or representation of the object in our minds immediately 
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becomes eonfosed, when we attempt to make it gnep. too 
much, or to comprehend, in tnithf more than a very few of 
the known attributes. Giving up the attempt at complete- 
ness, then, we form a Concept of the ol^ject embracing 
comparadvely few of its ascertained qnaUties, but selecting 
those which are most distinctive and essential, in order 
thereby more readUy to discriminate it from other objects 
of a different class. Such a Concept is certainly incompletOi 
but it is clear in proportion to the narrowness of its dimen* 
sions. We can mcnre easily grasp it in thought, and oon^ 
template-it at once in its entireness, because it has so little 
complexity. On the other hand, the lack of fiilness is apt 
to render the boundaries of the Concept somewhat less dis- 
tinct. Consequently, any object, so &r as it is known cmly 
mediixtelif, or tkr<mgh such a Concept, is known only in a 
&w of its leading attributes ; and it may even be doubtful 
whether another object, which resembles it in these attri- 
butes, but departs very widely from it in others, ought to be 
ranked in the same class with it, and called by the same 
name, or not. If my Concept of tree^ for instance, is limit- 
ed to these few particulars, — a vegetable arffcmism possesi- 
ing a main trunks branches, and leaves^ — it will be doubtful 
whether many small plants ought to be called trees (xc shrubs. 
But if I attempt to enlarge the Concept by introducing 
more attributes, so as to distingniah tree frdly from all other 
plants, the idea becomes cumbrous and confiised ; we can- 
not so easily embrace it in a sin^e act of thought. 

While the Percept or Intuition belongs only to the par^ 
ticular attribute or object — this one color, house, tree, or 
stone — which has impressed it upon the mind, the C<hi- 
cept refers to all the things whose common or similar atr 
tributes or trsdts it (xmeeives (conrcapio), or grasps together 
into one class and one act of mind. Thus, for example, 
tiie Concept red color includes all similar red colors of any 
object whatever ; the Concept tree refers to all trees, the 
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Gonc^t hmse to all houses, &c. And natnrally enough ; 
for though the red or the white of this object is not the 
identical red or white of that object, — is at least nnmerir 
«U1, di*.... &«. H, «,d ^^ t^ it by «.. .c* 
dents of place and time, the one being perceived here 
and the other tftere, the one being seen now and the other 
formerly^ — yet as the two produce exactly the same im- 
pression upon the mind, or create the same sensation, they 
are regarded as virtually the same color for all the purposes 
o£ thought. Thus, also, though any one tree differs £rom 
iBvery other tree in many other respects besides the acci- 
dents of place and time, yet it is common to all trees to 
have a root, a trunk, branches, and twigs. Now as the 
Concept tree is discriminated firom all other Concepts oidy 
by possessing these four Marks or attributes, it must neces- 
sarily apply to all trees, which are regarded as the same for 
all the purposes of thought. And so it is with all Concepts. 
Hence they are also called Uhiversals^ or 0-eneral Idecu. 

As Esser remarks, "A Concept is the representation of 
an object through its distinctive Marks; — that is, not 
through those Marks which distinguish it from other objects 
in general, but from those which come the nearest to it. 
The distinctive Marks of an object are evidently those 
which make it to be this object, and not some other one ; 
i. e. they are its pecvliar and essential Marks. The com- 
mon and unessential Marks, therefore, do not necessarily 
belong to the Concept; if they were added to it, they 
would not only overburden and complicate the Concept, 
but would lessen its applicability to other objects of tihie 
same kind. Hence it is self-evident how the Concept is 
related to the sensible Intuition. Namely, the Concept is 
the Intuition stripped of its contingent or unessential (in- 
dividual) attributes or Marks; and the Intuition is the 
Concept clothed with the contingent or unessential (indi- 
vidual) Marks." 
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A Concept may be derived from one object as well as 
from many similar ones ; that is, it may not represent an 
actual, bnt only a po^ble, class or ^nrality 'of .lungs. 
This may be illustrated by the descnption whicb a zoolo- 
gist would give of a newly discovered animal, that was too 
nnlike those formerly known to be included in ibe same 
species with any of them. Many slight peculiarities of 
such an animal would be passed over altogether, as unes- 
sential either to the class to which it belonged, or to any 
other. And of the more important Marks, which might 
be presuned to be specific and not individual in character, 
those only would be selected for careftd description which 
would serve to distinguish the new object from those which, 
through their similarity in other respects, might be pre- 
sumed to belong to the nearest species, or those most akin 
to the strange specimen. The description thus formed, 
containing possibly not more than two or three Marks, 
would be at once a brief and clear Concept actually drawn 
from an individual, but potentially applicable to a whole 
class, should other specimens of it be subsequently discov- 
ered. In a similar manner, the mind may think any in- 
dividual object under a Concept consisting of a few well- 
chosen Marks, instead of knowing it simply by an Intui- 
tion as a confiised aggregate of many parts and elements, 
as brutes would do. We perceive only nnffle things^ for 
such only are presented to us ; we think only actual or pos- 
sible dosses of thifngs^ for Nature does not give us classes^ 
though she frumishes us the resemblances of tlungs, through 
which we proceed to classify them. All classification is an 
act of the mind, and is more oi^less arbitrary, depending 
on our selection of the attributes or relations in reference 
to which we classify them. 

It is evident that Concepts must be. much clearer repre- 
sentations of things than the confiised aggregate of Percepts 
or Intuitions on which they are founded. With their light 

1* 
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they irrHdiate and make clearly intelligible everything to 
which they are referred, or with which they come together 
into consdotumess ; and thus to explicate and make clear 
through Concepts the perceived or represented objects is, 
says Dressier, what it is, in the strict logical acceptation of 
the word, to thivk. In this sense, therefore, to iMnk is to 
make clear throng Concepts something already otherwise 
represented or known to consciousness. 

Esser says, ^^ To think is to designate an object through 
a Mark or attribute, or, what is the same thing, to deter- 
mine a subject through a predicate." According to Sir 
WUHam Hamilton, ^* Thought is the comprehension of a 
thing under a general notion (Concept) or attribute " ; 
and again, ^^ All thou^t is a comparison, a recognition of 
iBmilarity cr difference, a conjunction or disjunction; — in 
otiier words, a synthesis or analyeds of its objects. In Con- 
ception, that B, in the f(»ination of Concepts (or general 
notions), it compares, disjoins, or conjoins attributes ; in an 
act of Judgment, it compares, dii^ins, or conjoins Con- 
cepts ; in Ileasimmg, it compares, disjoins, or conjoins Judg- 
ments. In estdi step of this process, there is one essential 
element; to think, to compare, to conjoin, or disjoin, it is 
necessary to recognize one thing through or under another ; 
and therefore, in defining Thought proper, we may either 
define it as an act of comparison, or as a recognition of one 
n0ti(m as in or under another." According to other logi- 
cians, Thou^t is the reduction of complexity and plurality 
to xmiiy, or the faringmg together of what is confused, vari- 
ous, and manifold' or multitudinous in our Inttdtions into 
the clear unity <^ consdvisness. 

All these definitions evidently point to one thing, or in- 
dicate what is substantially the same process. Comparison 
is the means through which we unite what is similar, and 
separate what is unlike or closed ; for only through com- 
parison do we recognize likeness or unlikeness, agreement 
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m oppositio^. Now we msljze, divide, and distingoisli 
only in order subsequently to bring together and combine. 
We discriminate the varions elements or attributes of ob* 
jects through comparison of them with each other, and th^i 
umte them with otjier (Ejects aiid attiib9tes according to 
their simikrities as ascertained bjr a j&»sh act of comparison ; 
and this union a£ many things in one class, this rednctioii 
ci a jdurality <^ Intuitions under one Concept or gene^ 
notion, is the meaps through which the infinite yanety and 
multitude of natural objects are reduced to the limited com- 
pass of the human understanding, and made intelhgible. 
A new iadividual object is to us an isolated and incoiyipxe- 
heusiUe thing, until we have recoguized its similarity with 
something .else, and thereby assigned it to a dass, or com- 
prehended it under 9, Concept, and j^ven it a common 
liame. 

According to some etymologists, think comes from the 
same root as ihick^* and originally signified thichening^ or 

' pressing together of many into one ; and this exactly de- 
scribes the special fimction of the understanding. As we 
have already remarked, while a Percept or Intuition is a mir 
^fe representation, limited to this one thing which excited it 
or impressed it upon the mind, a Concept is a eottecUve (gen- 
eral or universal) representation of a whole class of thingii. 
To make a formal definition, we may say that a Coneept 
is a represeatation made up from sever dl parUculoT PeroqpU^ 
ihr<n&gh the imion of their similar dements. It is through 

' Concepts that we thinks — thait is, clearly amderstand^ com- 
^eh^nd, or <m,^e something ; for these words mean pre- 
cisely the same thing, namely, to represent with clearer 
consciousness what was already represented in our minds* 

Besides the Percept and the Concept, the later Glennan 
j^osophers distinguish the so-called Idea^ as the pattem- 

* The n in think is casual, and does not appear in the partidple Iftov^ifte. 
So in German, ditk, cfanjben, gedackt. 
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representation, ideal Concept, or beathideal, by wlucli we 
understand such a representation as surpasses or goes be- 
yond the perceived and the conformed to experience. The 
Idea is that whereby we think an object in its highest possi- 
ble perfection, and consequently unlike anything which we 
have actually witnessed. Hence it does not refer, like the 
Intuition, to a single thing, nor, like the Concept, to a 
whde class of things ; but it wholly surpasses in complete- 
ness or perfection the object to which it is referred. Such 
are the Ideas of the artist, moral and religious Ideas, &c. 

The Kantians use Bq^resentaticns to designate the genus 
which includes, as its several species. Percepts, Concepts, 
and Ideas. The aggregate of the Percepts which any one 
has had may be said to constitute his experience. 

Intuitiims affi>rd the only sure means of first creating, 
and of subsequentiy rectifying and enlarging, our Concepts. 
Thus, I may have some scanty knowledge, obtained by 
reading perhaps, of a species of plant or flower that I have 
never seen. The Concept thus formed may err both by 
excess and defect ; by excess, because it may include some 
parts or attributes which are not peculiar to this species, but 
are common to it with many otiiers; by defect, because it 
may not comprise enough of the attributes common to all 
the plants in tiliis class, and peculiar to them or not belong- 
ing to any other plants, to enable me to recognize and dis- 
tinguish an individual of this species when I see it. It is 
only intuitive knowledge, or that gained by direct observar 
tion, which can enable me to correct these errors. 

Intuitions, then, are the only test of the reality of Con- 
cepts ; for they alone can determine whether the Concepts 
properly correspond to the actual objects in nature which 
they are meant to describe. In this sense. Intuitions are 
not only the beginning, but the basis and the source, of all 
our knowledge. All Concepts, however, are not meant to 
repres^Qt actual objects ; they may be imaginary or fimci- 
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fid. I can c<mceive a centaur or a griffin, th<m^ no snch 
animal ever lived. Yet even in this case, ihoti^ the Con- 
cept, as a fthoU^ is nnreal or imaginaiy, it must be made np 
only of real pcarts or attributes, — that is, of such as have 
been embraced in some preceding Intuition. I have never 
seen a centaur; but I have seen the head of a man and the 
body of a horse, and I can unite, in Thought, these real parts 
into an unreal whole. So, again, I can think or conceive 
an J combination, however fimtastic, of colors that I have 
previouslj seen ; but I cannot introduce into the painting, 
even in Thought, anj color that I have never seen. A 
person bom blind, and remaining so, cannot conceive any- 
color whatever ; just as one who has never had the sense <^ 
hearing can form no Concept of sound. Intuitions, then, 
are the basis, not only of all Knowledge, but of all Thought. 

The perception which gives us a new Intuition may take 
place either through the external senses, or exclusively 
through that internal source of knowledge, s(»netimes called 
an internal sense, but more properly denominated Con- 
sciousness, by which we are made aware of the existence 
of our own sensations, thoughts, and feelings. 

Consciousness, indeed, is the universal witness which 
testifies to the reality, not only of sensation and feeling, but 
of the external perceptions which come to us through the 
outer senses. I see a bright red color, I hear a particular 
sound, only so fiir as I am conscious of that act of seeing 
or hearing ; if I were not conscious of it, it would be to me 
as if it were non-existent. For to knaWy and to know that I 
know, are phrases, that designate one indivisible act of mind; 
and to know that I know is a phrase which means the same 
thing as to be conscums. Hence, though it is an act of sense 
whereby I perceive the red color or hear the sound, it is at 
the same time an act of consciousness ; as, otherwise, I should 
have no knowledge either of the act of perception, or of the 
outward phenomenon to the existence of which it testifies. 
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I am conscioiifl also of inUnud pezceptioiifl, o£ faonger, 
pain, fear, joy, etc. Still fiirth^, I am consciouB of mjfseff^ 
as the one being Aat perceives, fears, or rejoices* Erery 
act of consciousness is twofold, testifying to the existence 
both of the tuh^ect^ — diat is, of the being or pemHi who is 
conscious,-^ and of tiie olyeeL, — that is, of the feeling, })er- 
ception, or odier phenomenon of which be is oon8cioQ& 
The Tery kngoage which I am compelled to use in making 
known tibe fact to another person testifies to this duality of 
the act. Any phrase used fiir this purpose muBt contain at 
least two terms, one expressive of ike wijed^ and the other 
of the obfecL, of oonsciousneas. Thus, in the proposition 
*^ I feel hunger," die pronoun *^ I " denotes the person who 
feels, and *^ hunger " tiie phenomenon which is fek. La 
some languages, the whole may be ex{«essed in a single 
word, as in the Latin ^* esuxio " ; but the expression here is 
elliptical, the *^ ego," or Idie subject of consciousness, being 
always understood. The two elements can only be known 
together, simultaneously, and in their relation to each other* 
One is not known tiuough die other, or in consequence of 
the other, or after the other ; but they are known together, 
in one act of mind. I cannot be ccmsdious of hunger with- 
out, at the same moment and in the same act, being con- 
scious €i myse^ as feeling the hunger. 

All the phenomena, then, bodi (tf the external and inter- 
nal world, are presented to the mind each in its distmctive 
or peculiar Intuitioin. In other w<«ds, any Intoitian differs 
from evezy other Intoitaon, ni least in the relations of time 
and space. Thus, two successive Intuitions hy the same 
person, of the same thing, are distinguishaUe at least in this 
respect, that the one preceded the other, or took piace at an 
earlier time. In like mann^,^ — to borrow an example fix>m 
Mr. Mansel, — ** I see lying on the table before me a num- 
ber of shillings of the same coinage. Examined severally, 
the unage and superscription of each is undistiiiguishable 
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fiom &at <^ its fellow ; but in viewing them aide b j side, 
^pmBc is a necessaiy oonditioii of mj perceptian ; and the 
differ^ice of locality is aiifficient to make them distinct, 
dKm^ omilar, indiyidnals." As already remarked, each 
Intuition is of a distinct thing as peroeired now and kere^^ 
that is, in its own pecoliar relations both to time and space. 
On &e otfier hand, a Concept is freed fiom lliese rektiDns 
of space and time ; I can thmk what is denoted bj the 
word tree^ without identifying it with this or that particnlar 
tree, atandiqg on a particnlar spot, and seen at a particnlar, 
time. 

As already remarked, it is ihe capacity of Thon^t prop- 
erty so cidled which ccmstitutes the unmeasniaUe snperi- 
(Hrity of the human orer the bnite mind; bat it is also tme, 
tihat the necessity of Thought arises fi*om the immeasoraUe 
inferiority of man's intellect to t^t of his Creator. If the 
hoHian Ld wer» omniscient «id of infinite eonxpasm it 
wonld behold all things intuitively, and would not be con- 
tused and overburdened by the multitade of these single 
cognitions.. But it is &r otherwise; the mind is limited 
and imperfecft, and can grasp at once but few objects, — 
acoordmg to the common opinion, only five or six. It can 
permanently retain in memory, so aa to reproduce at will, it 
can accurately represent in imagination, only a few of its 
primary IntuitioDfl. We must have recourse to the artifice 
of Thought; we must discard all individual attributes and 
peculiarities, in order, through meagre Concepts, to rise to a 
lai:|g^ and clearer, though consckmsly imperfect, compre- 
h^naian of a multitude of tlmigs. As will be shown here- 
after, it is precisely the scantiness of the general notion in 
respect to its import, winch renders it more comprehensive 
in re^ct to the number of things which it embraces ; in 
other words, if we would know m<»e objects, we must 
know each of them less perfectly. Unable to master the 
vastness and complexity of Natpre by taking in detail the 
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objects which she offers to us, each in its separate Intuition, 
we throw them, through discarding their differences, into 
groups and classes. The mind can then grasp at once six 
or seven of these groups, instead of being limited, as before, 
to six or seven individuals. Then, by forming successively 
groups of groups, or classes of a higher order of generaliza- 
tion, our mental horizon is enlarged till we can take in, or 
comprehend ((»?^^e^ewda), all the objects that we have 
eyerkiMmn. But this is like ascending a very hi^ monn- 
tain, whence, though we obtain a broader view, the outlines 
and colors of objects below are but fidntly seen, and ma&y 
are wholly lost in the distance. 

The nature of Language illustrates this process of the 
formation of Thought. In &ct, taken in its strictest sense. 
Language is the expression of Thought only ; it has to do, 
not with Intuitions, but with Concepts. Intuitions, from 
their very nature, can be designated only by Proper Names ; 
and iffords properly so called are Common Names. Every 
word has a meaning, and is therefore susceptible of defi- 
nition, or at least of explanation. But a Proper Name, 
strictly speaking, has no meaning ; as Mr. J. S. Mill re- 
marks, it is a sign which denotes this one thing, but which 
connotes nothing. Like a pointing of the finger, it desig- 
nates the individual who is meant ; but it says nothing as 
to the nature or character of that individual. In so &r, 
indeed, as usage has limited one class of names to males, 
and another to females, in so &r the names connote iex; 
and precisely to this extent they cease to be Proper, and 
become Common, Names. If, to a person who does not know 
James, I say, " James did this," the effect is precisely the 
same as if I had said, " A man or boy did it." If a word 
is to express an Intuition, it must be accompanied by other 
words, or at least be marked by emphasis or a ^significant 
gesture, so as to restrict its meaning to a determinate single 
thing ; and these limiting words can be dispensed with only 
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when ibe context, or the custom of speech, sapplies the 
necessary limitations. For example : " this honse now he- 
fore US," "that house on the hill," "the house in Cam- 
bridge which I showed you yesterday," are phrases wherein 
the general meaning of the word house is narrowed down 
to this or that particular building, which may be knovm 
through an Intuition. In other cases, the context or em- 
phaffls suffices to limit the signification of such phrases as 
"his house," " John's house," " the house," etc., to the one 
thing which was intended. 

Dr. Reid puzzles himself in attempting to explain how it 
comes to pass, that, whilst all the objects and events which 
we perceive are individual or singular, all the words in a 
language are general. But the reasons are obvious. First, 
we cannot have countless words for the innumerable single 
objects which we perceive, as no memoiy could retain 
them : — think, for a moment, of the myriads of leaves, 
blades of grass, insects, and other classes of things, which 
we are constantly beholding. Secondly, these very in- 
stances show, that, at least as &r as our perceptions are 
concerned, the similarity of objects is often as great as their 
diversity, and even greater. Thirdly, one main purpose of 
language being the communication of Thought to others, 
what we need to know or to communicate is not so often 
a particular fact respecting this single object, as it is a gen- 
eral truth respecting a whole class of objects ; we do not so 
often need to say. Avoid or seek this one thing, as. Avoid 
or seek aU of which this is a specimen. We are more fre- 
quently concerned, in our mental operations^ with classes 
than with individuals, though the latter alone furnish em- 
ployment for our hands. Fourthly, many things are usually 
massed together even to our perception, as individual trees 
in a forest, and therefore can never be exhaustively desig- 
nated by one expression. By the law of parsimony, there- 
fore, language makes up its millions of names or designa- 
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ft 

tions out of ccnnparatiyely few words, jnst 9a it9 thaagpncb 
of words are constructed out of aome twenly or thiriy ele^ 
mentary sounds or letters. 

Language, then, deals only with groups or classes of 
things; and the process of classification necessarily pre- 
cedes the formation of language. This theory explains at 
once the most striking deficiency of the lower animals, — 
their incapacity <^ using language. As they have only 
Intuitions, the only names which they can apply or under- 
stand are Proper Names, — the appellati<ms of this or that 
particular thing. These they c(m understand. A dog can 
easily be taught to know the name of his master, even 
when pronounced by another person. They can even be 
taught to know the names of particular places and build- 
ings, so that they can understand and obey, when they are 
told to go to ^ ba97^ the river, or ike house.* But it i^ 
always the particular bam, or oth^ object, with which they 
have been taught to associate this sound or significant ges^ 
ture as its Proper Name. Carry the ammal to a distant 
place, near which may be a set of corresponding objects, 
and then tell him to go to tile bam or the river, and he will 
not understand the order as aj^lying to the new set of 
objects, but will set off inunediately for the old building or 
place, with whose Proper Name alone he is familiar. As 
Kant remarks, a dog knows (kennt') his master, but does 
not recognhe him through his peeuUar Marks or Attributes 
(erhenn£)y and thereby properiy discriminate Mm from 
other persons. 

These Intuitions, which are common to man and the 

* In Mr. Lockhart's amnsing account of Sir Walter Scott's first faTorita 
dog, « Camp/' be says : « As tlie senrant was laying the cloth for dinner, 
he would address the dog lying on his mat by the fire, and say, < Camp, my 
good felbw, the Sheriff 's coming home hy the fird [fx by the hUl],* and the 
sick animal would immediately bestir himself to welcome his master, ^ng 
out at the back door or the front door, according to the direction given, and ad- 
vandng as far as be was able." 
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bfute, and which are mere impre$9ion8 passiyelj received 
hj the mind, may be stored up in the memorfr, but out of 
consciousness, as fruits of experience ; they may be subse* 
quently recalled to consciousness, or reproduced^ either by 
casual association or vohmtary reminiscence ; and, when so 
recalled, they may be re^esented^ or pictured forth to the 
mind^ by an act of that faculty which we usually call Im- 
agination. Brutes, as well as men, are capable of all these 
acts of Memory, Beproduction, and Lnagmation, when ex* 
ercUed tipan Jktuitums ahne; for they are all implied in 
dreammg, and a dog asleep upon a rug before the fire often 
shows, by his barking and growling, that he has yivid 
dreams. Man can remember and rej»roduce Concepts or 
Thoughts, as well as Intuitions. Imagination, whether in 
man or the brute, is concerned only with Intuitions, as it 
pictures forth notfung but definite images of this or that 
particular object or eyent. Thoughts properly so called 
are canaeived or tmda^atood, but cannot be imagmed** 

Agreeably to what has been said, the mental process of 
forming Concepts may be reduced to three steps, yiz. : — 

1. Compaarison^ whereby, among many attributes or ob- 
jects, we detennine which are similar and which are differ- 

2. Ctnnbinatum or Med'oction to JJmtg^ whereby, for in- 
stance;, this, that, and the other color are recognized and 
identified as what is usually called ^^ one and the same " 
shade or hue of red ; or several quadrupeds are recognized 
as all belcxiging to one class called hyrte. 

3. jli«iracti(m,t whereby we separate and throw aside 

* If ibis simple distinction had been made, the old dispute between the 
KominAlistB and the BeaHsts conld never have arisen. The fonner clearly 
peioeiTed that C!oncept8 could not be imagined; the Bealists knew Tery weU 
that, in thinking, our thoughts were concerned with something more than 
mere words. Both were right. 

f This word, according to its etymology (abt-trahOf to draw off from), is 
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— i. e. put out of Thought — the dissimilar or incongru- 
ous attributes which, if retained, would prevent the other 
elements from flowing together into unity. 

Each of these steps evidently involves an act of Jmdg- 
ment^ — that is, of that fruiction of the Understanding or 
Thinking Faculty whereby we affirm or deny one Intuition 
or Concept of another. Hence, we may either consider 
Judgments as the elements of Concepts, or Concepts as 
the elements of Judgments. Logicians generally have 
treated of the functions of Conception or Simple Appre- 
hension first, and those of Judgment afterwards ; and, as 
this ammgement is in some respecte more convenient, I 
shall follow their example, though strict method would per- 
haps require this order to be reversed. 

All men are capable of comparison, and of discerning 
those similarities on which the formation of Concepts de- 
pends. But it does not so readily appear how many diflfer- 
ent persons are naturally led to form the same Concepts, 
according as circumstances render them femiliar with simi- 
lar classes of things. This is well explained by Dressier. 
Before the elements which are common to the constituent 
Intuitions can be really united into Concepts, they must be 
excited in consciousness simultaneously, or in immediate 
succession ; if they arose only separately, and at intervals, 
like disjoined fragments, there would be no mutual attrac- 
tion to draw them together. But when thus brought be- 
fore the mind at the same time, the synthesis of their 
conunon elements into one Concept is a perfectly natural 
process, in which we need no guidance, " as they flow to- 
gether by a sort of spontaneous attraction for each other, 



properly apptied to the dissimilar elements which are pat aside or 
doned, though, until recently, logicians used it to designate the process of 
retaining and combining the similar elements. Sir W. Hamilton would say 
that we preadnd the similar which is retained, and abstract the diflferent which 
is thrown off. 



RELATIONS OF THOUGHT TO LAMGUAOE. 21 

each of them being the object of a livelier and clearer con- 
sciousness than any of the dissimilar elements. For exam- 
ple ; if I see at once, or in quick succession, six different 
trees, I perceive their similar properties — i. e. root, trunk, 
branches, etc. — irix times over, being once for each tree, 
and thus have a UveUer or stronger consciousness of them 
than I have of those which, as dissimilar or pecuUar to one 
tree, I perceive only once. Moreover, for the very reason 
that these common elements are mmlar — that is, as they 
have fewer points of divergence or contrast — they more 
easily coalesce and melt into one Concept." As Hamilton 
remarks, ^^the qualities which by comparison are judged 
similar are already, by this process, identified in conscious- 
ness ; for they are only judged similar inasmuch as they 
produce in us indiscernible effects." 

But this is not all. ^^ The Concept thus formed by an 
abstraction of the resembling fi*om the non-resembUng 
qualities of objects would again Ml back into the confu- 
sion and infinitude from which it has been called out, were 
it not rendered permanent for consciousness by being fixed 
and ratified in a verbal sign." Hence, Language is neces- 
sary, not only that we may communicate our Thoughts to 
others, but that we may permanently retain and readily 
use these Thoughts for our own purposes. Concepts are 
&ctitious units, and the particular attributes which consti- 
tute them are somewhat arbitrarily selected, being more or 
less numerous, and having greater or less resemblance, 
according to . circumstances. A Concept, as we have al- 
ready remarked, cannot be pictured in Imagination ; and 
the presence of one of the real objects included under it 
does not necessarily suggest the particular attributes out 
of which it was formed, to the exclusion of others perhaps 
equally prominent to the eye. Hence, a Name must be 
given to itj which will be, of course, a Common Name for 
all the individuals contained under it; or the &ctitious 
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aggregate will be dissolved and lost to memory ahnost as 
soon as formed. The name preserves the unity of the 
aggrega^ juat « it was originSTconstitu^^d, pLsel, a. 
a o(Mnd holds a bundle of things together, and enables us to 
handle many objects as if they were but one. * The Mem- 
ory is then burdened with the retention only of one word, 
which, when recalled, by the law of association will suggest 
its meaning, instead of being urged to remember a consid- 
erable number of attributes, which can neither be sep- 
arately or collectively pictured in the Imagination. An 
Intuition, on the other hand, needs not to be designated 
by a Name, as the presence of the object immediately ex- 
cites it anew in its origmal perfection, and Imagination can 
re-present it almost as adequately and vividly as the reality. 
But the Concept can neitiier be retained in mind, nor, so to 
speak, readily manipulated in Thought, without the aid of 
a verbal sign. 

This mutual dependence of Thought and Language, 
each bearing all the imperfections and perfections of the 
other, has been admirably illustrated by Hamilton. 

*^ Though, in general, we must hold that language, as 
the product and correlative of thought, must be viewed as 
posterior to the act of thinking itself^ — on the other hand, 
it must be admitted, that we could never have risen above 
the very lowest degrees in the scale of thought without the 
aid of signs. A sign is necessary to give stability to our 
intellectual progress, — to establish each step in our ad- 
vance as a new starting-point fer our advance to another 
beyond. 

"A country may be overrun by an armed host, but it is 
only conquered by the establishment of fortresses. Words 
lare the fortresses of thought. They enable us to realize 
our dominion over what we have already overrun in 
thought, — to make every intellectual conquest tiie basis 
of operations {or others stiU l)eyond. Or another illustra- 
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titm : Yon have all heard of the process of toQnelling^ of 
tdimenmg throngfa a sand-bank. In tins operation it is im- 
possible to sncceed nnless every fiwt — nay, almost every 
inch — in onr progress be secured by an arch of masonry, 
before we attempt the excavation of another. Now, lan- 
goage is to the mind precisely what the arch is to the tun- 
nel. The power of thinking and the power of excavation 
are not dependent on the word in the one case, on the 
mason-work in the other ; but without these subsidiaries, 
neither process could be carried on beyond its rudimentary 
commencement. Though, Aerefore, we allow lliat every 
movement forwsod in language must be determined by an 
antecedent movement forward in tibonght, stiU, unless 
thought be accompanied at each pc»nt of its evolution by 
a corresponding evolution of language, its farther develop- 
ment is arrested. Thus it is that the higher exertions of 
the higher fiwsulty of Understanding — the classification of 
the objects presented and re-presented by the subsidiary 
powers in the formation of a hierarchy of notions ; the con- 
nection of these notions into judgments ; tiie inference of 
one judgment from another; and, in general, all onr con- 
sciousness of the relations of the universal to the particular, 
consequently all science strictly so denominated, and every 
inductive knowledge of Hie pa^t and future from the laws 
of nature : not only these, but all ascent from the sphere 
of sense to ibe sphere of moral and religious intelligence — 
are, as experience proves, if not altogether impossible with- 
out a language, at least possible to a very low degree. 

" Admitting even that the mind is capable of ceilain ele- 
mentary Concepts without the fixation and signature of 
language, still these are but sparks which would twinkle 
only to expire ; and it requires words to give them promi- 
nence, and, by enabling us to collect and elaborate them 
into new Concepts, to raise, out of what would otherwise 
be only scattered and transitory seintillations, a vivid and 
enduring light." 
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Bat Words are not only signs and preservatives, they 
are also substitutes, for Thoughts ; and this peculiarity of 
Language is an excellence or defect in it, according as it is 
or is not judiciously used. As Bishop Berkeley remarks, 
^^ It is not necessary, even in the strictest reasonings, that 
significant names which stand for ideas should, every time 
they are used, excite in the understanding the ideas they 
are made to stand for. In reading and discoursing, names 
are for the most part used as letters are in algebra, in 
which, though a particular quantity be marked by each let- 
ter, yet, to proceed right, it is not requisite that, in every 
step, each letter should surest to your thoughts that par- 
ticular qaantily it was appointed to stand for." Having 
once satisfied ourselves, by spreading out in thought all the 
attributes which are combined in any Concept, — or, to be 
still more carefiil, by having once called up in Imagination 
a picture of some one individual possessing all these attri- 
butes, and therefore contained in the class, — that the 
meaning of the word, which is the Sign of that Concept 
and the Common Name of that class, is within our power, 
we proceed to use that word symbolically^ — that is, as a 
mere sign, and therefore with much more ease and rapidity 
than if it were necessary to stop, each time it recurs, and 
repeat the process of verifying its meaning. Hence it may 
be said that the use of language gives us the power of 
thinking in short-hand; words are stenographic thoughts. 
Moreover, this abbreviated expression of thought is a great 
help to the memory. Having once ascertained by reflec- 
tion the relation of various Concepts to each other, — that 
is, having formed judgments and reasonings, and expressed 
them in propositions, — it is a far easier and shorter method 
to remember the few worda which constitute such a propo- 
sition, than to recall successively each of the mental pro- 
cesses which are now embodied in it, and through which it 
was first obtained. Language is the great repository of 
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thought, not only in books, bnt in onr own mindi. Tlie 
algebraist easily recalls to mind a few brief formnlas, which 
enable him to perform almost mechanically long nnmerical 
computations, which the mere arithmetician must slowly 
and painfidly think out step by step. Even when the 
meaning of the words is not sufficiently femitiar to enable 
us to perform the whole process symbdically, or by the use 
of words alone, we can often do so in port ; — that is, we 
need only to explicate, or spread out in our minds, that 
particular portion of their meaning which happens to be all 
that is necessary for ihe special purpose which we now have 
in view. Thus I may not know the full meaning of a tech- 
nical term in some science, or of a certain verb in the Greek 
language, and still be enabled to use it without errcnr in that 
one of its numerous aj^lications with which use may hare 
made me fiuniliar. This SjfmboUc knowledge, as it was 
termed by Leibnitz, bears about the same relation to the 
full thought, of which it is the abbreviated e^ressi<m, that 
our ordinary cursive handwriting does to an ideographic 
system, or to the picture-writing of the Mexicans. 

On the other hand, it should be remembered that there 
is peculiar danger in this nse of words as a temporary 8ub- 
stitute for thought Dr. Campbell mentions it as the rear 
son why many persons, even among the judicious and the 
well-informed, are sometimes led both to talk and write 
nonsense without knowing it. When the use of words is 
not checked by a frequent recurrence in thought to the 
precise limitations of their meaning, even the best of us 
are occasionally betrayed into applications of them which 
a moment's reflection would prove to be incongruous and 
absurd. The ordinary safeguard against such blunders is, 
that, having become fiuniliar by use with certain words in 
their ordinary relations and connections with other words, 
anything new or peculiar in the combinations in which they 

ai% sometimes found, or in which we may ourselves be 

2 • 
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tempted to place them, at once attracts our notice, and 
pats ns upon the lookout to detect a possible absurdity. 
Take, for instance, the following stanza, which occurs in 
the " Song by a Person of Quality," written by Pope to 
ridicule this very class of blunders, as frequently committed 
by people of &shion in their attempts to string togetlier in 
verse the mere commonplaces of poetical expression : — 

** Gloom J Flato, king of tenon, 
Armed in adamantine chains, 
Lead me to the crystal mirrors 
Watering soft Elysian plains." 

As chains usually bind and mirrors r^eetj not even the 
smoothness of the measure can here cause us to slide over 
the absurdity of supposing Pluto to be armed by the for- 
mer, or iJains watered by the latter. 

To avoid such blunders, it i& not enough to be able 
merely to explicate in thought the meaning of each word 
taken by itself or separately, but the combination of words 
must express a possible union in th&nght of what is ex- 
pressed by them. Whether this can be done can be ascer- 
tamed only through the process of what Mr. Mansel calls 
" individualizing our Concepts," -^ that is, of calling up in 
imagination a picture of some particular thmg denoted by 
the words taken together^ because possessing together all the 
attributes contained in such a union of Concepts. It is only 
by the fiulure of the attempt to form such a mental image, 
that we are led to perceive the absurdity of such expres- 
sions as a bilinear figure^ an iron-gold mountain, or a water- 
ing mirror. Hence it appears, that what is perfectly intelli- 
gible in l a n g uage, when the words are taken separately, 
may be absolutely inconceivable in thought. I know what 
eaxJi of the words bilinear figure means ; but such a figure 
is inconceivable, and therefore the union of the two words 
is absurd. 

It was remarked by Burke, in his Essay on the Sublime 
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and Beantifiil, that words are not only used as sabstitates 
for thoughts, but, through the laws of association, they also 
serve to call up the same emotions which are naturally pro- 
duced by the presence or imagination of the real objects 
which they denote. Thus, there are many words which 
have feelings of awe, sorrow, or afl&ight so firmly associ- 
ated witli them, by long habit, that the mese utterance of 
them in a sermon is enough to solemnize the minds of the 
congregation, even before the hearers have tame to think of 
what they mean. 

The doctrine of the Nominalists, then, is true to this 
extent, — that very often, in the use of language, there is 
nothing before the minds either of the speakers or the 
hearers but mere words ; and yet these words are signifi- 
cantly and correctly used, and they answer their purpose 
of exciting emotion and imparting knowledge. But it is 
also often true, that, in the use of words, all the powers 
of the Understanding, or Thinking Faculty, are in active 
exercise ; — that we compare, combine, discriminate, judge, 
and discern new relations before unthought of, the subsidi- 
ary powers of the Memory and Imagination, all the while, 
furnishing their aid whenever needed ; and it is only by 
such concomitant activity of the Thinking power, that we 
can have ftiU assurance that the words in question are cor- 
rectly used, and the boundaries of our knowledge are en- 
larged. Thus, in the thoughtful use of words, we are 
contmnany spreading oat in <mr minds lie attributes of 
which the Concepts are made up, individualizing tliem, 
comparing them with each other, discovering new relations 
between them, and carrying them up into higher orders of 
generalization, or extending them to more objects. 

A few remarks may be necessaEy in explanation of the 
nomenclature which has been here employed. The Eng- 
lish words (Mnkbiff^ thought^ are commonly used, in a very 
vague and comprehensive sense, to denote any cognitive 
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act or object of the mind. But, as applied in Logic, they 
are strictly limited to one well-defined class of our cogni- 
tive fimctions. After the illnstrations tiiat have now been 
given, the peculiar characteristics of Thought properly so 
called are perhaps sufficiently understood. 

Hamilton justly observes, that most of the words which 
signify opera#ons of the mind have a triple ambiguity, for 
they may denote either, 1. the faculty ; or, 2. the act; or, 
8. the proAict of the act. To avoid this uncertainty, the 
Understandinff is here used exclusively to denote the Fac- 
ulty of Thinking in the narrower sense, or what Hamilton 
calls the ^^ Elaborative Faculty,'^ because it elab(»»tes, or 
works up into Thought, the raw material which is furnished 
to it by the Perceptive powers. Like any other fiujulty, 
the Understanding at any particular time may, or may not, 
be in exercise. Its ftmction or peculiar office is to think ; 
hence, thinking denotes the act^ while Thought signifies the 
product^ of this fitculty. As will be shown hereafter. 
Thought is the generic term, for there are three species 
of it; viz. Concepts, Judgments, and Reasonings or Infei^ 
ences. The old logicians referred the origin of these three 
species of Thought to as many distinct faculties, which they 
denominated respectively Simple Apprehension, Judgment, 
and the Discursive Faculty. Of these, Simple Apprehen- 
sion corresponds very nearly to that sort of TMnking which 
we now call Conception, its products being denominated 
Concepts. In like manner, the products of the Percep- 
tive or Acquisitive Faculty, hitherto called Intuitions, might 
more conveniently be termed Percepts, as we should then 
have an English verb, perceive^ to express the aH of that 
Faculty of which these are productB. J£ it were allowable 
to coin an English verb to express the act of intuition, an- 
swering to the German anscluiueny analogy would direct us 
to say mttdt. The Discursive Faculty (from diseurrerey to 
run to and fix)) was so called because, in Reasoning or 
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dr«mag Inferences, the nrind riww (n^er from one Jud^ 
ment, as the Ground or Reason, to another, as the Conse- 
qaence or Conclusion. Bnt the whole Understanding is 
more properly called by this name ; for, in forming Con- 
cepts, the mind runs aver the Percepts or Intuitions from 
which they are derived, in order to separate the similar 
elements from the unlike, and consciously to unite the for- 
mer into one product of Thought. 
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CHAPTER II. 

DEFDOnON OF LOGia 
Diyisioxis of the Sdenoe. — Utility of the Stadj. 

LOGIC is the Science of the Necessary Laws of Pure 
Thought. 

The Greek word, Xoyo^, from which Logic is derived, 
signifies both the inward thought^ and the tvord or outward 
form in which this thought is expressed ; and thus includes 
both the ratio and the ortxtio of the Latins. This fact, and 
the intimate connection which, as we have ah*ead7 seen, 
exists between Thought and Language, has caused some 
writers, especially those who adopt the Nominalist theory 
to its frdl extent, to maintain that ^^ Logic is entirely con- 
versant about Language." But it is not so ; for Logic is 
primarily and essentially conversant with Thought, and 
only secondarily and accidentally with Language ; that is, 
it treats of Language so far only as this is the vehicle 
of Thought. Just the reverse is true of the science of 
Grammar, which treats primarily of Language, and only 
secondarily of Thought. Logic might be called the 
Grammar of Thought. • 

Others have held that ^^ the process or operation <^ rea^ 
Boning is ahne the appropriate province of Logic." But 
this is putting the part for the whole, and is as inadequate 
as it would be to restrict Geometry to the measurement of 
spherical bodies, to the exclusion of lines, angles, plane sur- 
&ces, and rectilinear solids. There are three classes of the 
products of Thought, namely, Concepts, Judgments, and 
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Inferences or Reasonings, with each of which Logic is im- 
mediately concerned, as, indeed, no one of them can he 
adequately discussed without consideration of hoth the oth- 
ers. If, on the one hand, it can be said that conception 
and judgment are both subsidiary to the process of reason- 
ing, so, on the other, judgment is ihe primary and essential 
operation, of which conception and inference are only spe- 
cial forms or complex results. 

Pure, or, as it is sometimes termed. Formal Thought, is 
ihe mere process of thinking^ irrespective cf what we are 
thinking about. It has already been said that the Acquisi- 
tive or Perceptive Faculty fiumishes " the Matter," while 
the Understanding supplies *^the Form," of our knowledge. 
This distinction between Matter and Form is one of con- 
siderable importance in the history <^ philosophy. The 
former is the crude material or the stuff of which anything 
consists, or out of which it is made ; while the latter is the 
peculiar shape or modification given to it by the artist, 
whereby it has become this particular thing which it is, and 
not something else which might have been &shioned out of 
the same substance. Thus, tcood is the Matter of the desk 
on which I am writing, whilst the Form is that which enti- 
tles it to be called a desk, rather than a table or a chair. 
Vocal sound is the Matter of speech, and articulation is its 
Form. It is evident that these are two correlative notions, 
each of which implies the other : Matter cannot exist ex- 
cept Tmder some Form, and there cannot be any Form 
except of some given Matter. But though the two cannot 
actually be separated, the mind can consider each separately 
through that process, called abstraction^ whereby the atten- 
tion IS wholly given to the one to the exclusion of the other. 
We may think separately of the attributes which are com- 
mon to a whole class of Forms, disregarding altogether, for 
the moment, the Matter of which each of them really con- 
sists. Borrowing algebraic symbols, the Matter in each 
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caae maj be designated by a letter of the alphabet, the pe- 
culiar significance of which is, that it stands for any Matter 
whatever, and not for any one in particular. Thus, A is jS, 
is the Form of an aflSnnatiye judgment, wherein A and B 
stand for any two Concepts whatever. Hence, whatever is 
true of the general formula, A %% B^ will be true also of 
any such particular instances, a3 Iron i$ maUeabU^ TreeB are 
plants^ &c., wherein the Form is associated with some par- 
ticular Matter. In saying, then, that Log^c is concerned 
only with the Forms of Thought, or Pure Thought, or 
Thought in the abstract, — for all these expressions signify 
the same thing, — we mean only, that what is Material in 
Thought is extralogical, and, as logicians, we have nothing 
to do with it ; just as the geometer has nothing to do with 
the particular diagram on the paper before him, except so 
&r as it is a symbol, or universal Form, of all possible fig- 
ures of the same general character. As Hamilton remarks : 
" The objects (the Matter) of thought are infinite ; no one 
science can embrace them all, and therefore to suppose 
Logic conversant about the Matter of thought in general, is 
to say that Logc is aaother name for the encyclop«dia- 
the onme scibUe — of human knowledge. The absurdity of 
this supposition is apparent. But if it be impossible for 
Logic to treat of aM the objects of thought, it cannot be 
supposed that it treats of any/ for no reason can be given 
why it should Umit its consideration to some, to the exclu- 
sion of others. As Logic cannot, therefore, possibly include 
all objects, and as it cannot possibly be shown why it should 
include only some, it follows that it must exclude from its 
domain the consideration of the Matter of thought alto- 
gether; and as, apart firom the Matter of thought, there 
only remains the Form, it follows that Logic, as a special 
science of thought, must be viewed as conversant exclu- 
sively about the Form of thou^t." 
Again, the definition of Logic assumes that the process 
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of Thinking, like every other operation in nature, does not 
take place at random, bat according to certain fixed Laws 
or invariable modes of procedure. There could be no com- 
munication of Thought from one mmd to another, if the 
process of Thinking in all minds were not subject to the 
same general rules. We follow these laws for the most 
part unconsciouslj, as a distinct recognition of them is not 
by any means necessary for correct thinking ; just so, many 
persons speak and write correctly without any knowledge 
of the grammarian's rules. But they can be discovered 
through analysis of their results, and the business of the 
logician is to search them out and arrange them in order, 
just as the grammarian's duty is to set forth those second- 
ary laws of Thought which control the formation and the 
use of Language. Logic, says Dr. Thomson, '' like philosor 
phy, of which it is a part, arises from a reflection of the 
mind upon its own processes ; a logician is not one who 
tibinks, but one who can declare haw he thinks." 

But here a distinction is to be made, for Logic takes cog- 
nizance not of the contingent, but only of the necessary 
and universal, laws of Thought. Psychology, as the science 
of the mental phenomena in general, includes, of course, the 
procedures of Pure Thought ; but it includes them only in 
their contingent and phenomenal character, as actually 
existing now and then, but not as necessarily existing at all 
lames. Logic does not consider the subsidiary processes, 
such as Perception, Memory, and Imagination, through 
which we collect the materidU for thinking. The operations 
of the Thinking Faculty are also contingently modified by 
the coexistence of other powers and afiections of the mind ; 
they are obstructed by indolence, and warped by prejudice 
and passion. Logic does not regard these accidental per- 
versions of the Understanding, but takes into view only 
those fundamental and absolute principles, to which all 
Thought is necessarily subject, and which shine by their 
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own light, as they cannot be transgressed except by the 
idiot or the madman. A violation of one of these Laws is 
not so much an error in Thinking, as a negation of Thought. 
They are axiomatic in character; that is, they cannot.be 
proved or deduced from higher principles, for such proof or 
deduction would be itself an act of Thought, and therefore 
would presuppose the validity of the very principles which it 
was intended to guarantee. These Laws cannot be proved, 
but they can be enunciated and explained ; when under- 
stood, their truth is self-evident, for they rest upon the 
immediate testimony of consciousness. As necessary and 
universally known, they are never consciously broken ; but 
we may be betrayed into ait apparent transgression of one 
or more of them, through an incautious yoking together of 
certain words or formulas of expression, without sufficiently 
thmkmg of what they denote. Some Hibemicisms, as they 
are termed, are of this character. The judge, who, when 
puzzled by the ingenuity of two lawyers who were plead- 
ing a cause before him, exclaimed in a pet, ^^I believe 
you are both right," really violated that universal Law of 
Pure Thought, called the Principle of Excluded Middle, 
which declares that, of two contradictory propositions, on,e 
must be true, and the other &lse. Logic, as it proceeds 
from axiomatic principles, and derives none of its materials 
froip experience, but considers only those laws which under- 
lie all experience and first render it possible, is a purely de- 
monstrative science, like algebra or geometry. It treats of 
those arguments only which are certain and irrefiitable ; or 
if it indirectly considers some of those forms which come 
short of perfect demonstration, such as Analogy, Imperfect 
Induction, and Example, it is only for the purpose of test- 
ing them by a reference to the standard forms the validity 
of which they presuppose, and which they endeavor, as it 
were, to approximate. 

Urdverml Logic considers the Laws of Thought in their 
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application, not to this or that special class of objects, but 
to all objects whatsoever. This is the Logica doeens of the 
Schoohnen, and contains the abstract theory of the science 
in its widest sense, without any of the limitations that arise 
from any special purpose or study which the thinker may 
have in view. It corresponds to the science of Universal 
Grammar, which treats only of those principles which be- 
long to language as such^ and therefore are exemplified in 
all languages, putting aside altogether the peculiarities of 
Hebrew, Greek, German, or any other particular tongue. 
On the other hand, Special Logic, or the Logica utens of 
the Schools, is the Logic of Mathematics, or the Logic of 
History, or of any other particular science ; consequently, 
it involves a consideration of the Laws of Thought so &r 
only as they are exemplified or involved in the processes 
of this one science. Herein Logic becomes subsidiary to 
the objects of the special inquiry which it is intended to 
promote or regulate. It presupposes a knowledge of those 
objects, and it forms an introduction to that inquiry. 
Hence, it is no longer Logic considered for its own sake, 
but it is Geometry, History, or some other science, consid- 
ered in a logical point of view. The discussion of it is 
therefore relegated to treatises on that science of which it 
forms a part, and for which it is a special preparatory study. 
Legal Logic is a part of the science of Law. Mathemati- 
cal Lo^c is an introduction or an appendage to pure Math- 
ematics. But, in what now lies before us, it is evident that 
we have to do only with Universal Logic, which is one, 
while Special Logic is multiform; which is independent, 
while that requires an acquaintance with other objects of 
study and other modes of investigation ; which is a part of 
the Philosophy of Mind, or of Philosophy itself in its wider 
sense, while that is a portion of a comparatively narrow 
science. 

There are certain other portions of what has usually 



86 DEFINITiaN OF LOGIC. 

been caSed Logic, which, though thej do not properly 
belong to the science itself, yet, as they are generally dis^ 
cussed, often at great length, in most treatises npon it, may 
properly be defined and explained here, while a fidl consid- 
eration of them may be regarded as an appendix to the 
body of the work. Properly speaking, Pure Logic termi- 
nates with the consideration of the three classes of prod- 
ucts — namely. Concepts, Judgments, and Reasonings — 

' which are the elements into which all Thought is resolved. 
But Thought itself is subsidiary to the attainment of knowl- 
edge,— that is, to Science. The question remains, then, 
after we have ftdly treated of Concepts, Judgments, and 
Reasonings, taken separately or considered in themselyes 
alone, what use is to be made of them, taken together, 
in the construction of Science. A full answer to this ques- 
tion, as it would involve a study of the ol^ecU of Science, 
— that is, of the matter of the special sciences, — evidently 
&lls outside of the province of Logic. But a partial answer 
to it, regarding Science in its relation, not to the objects 
known, but to the knowing mind, may be considered as a 
natural appendage to Logic, as it embraces the conditions 
not merely of possible, but of perfect. Thought. Such an 
answ^ is usually called the Doctrine of Method, or Logi- 
cal Methodology. Pure Logic considers only the Neces- 
sary Laws to which all Thought must conform ; the Doc- 
tnne of Method regards those rules and principles to which 
all Thought ought to conform in order to obtain its end, 

^ which is the advancement of Science. Pure Logic treats 
merely of the elements of Thought, while Logical Meth- 
odology regards the proper arrangement of these elements 
into an harmonious whole. All Method is a well-defined 
progress towards some end ; and the end in this case is the 
attainment of truth. Practically speaking, the Doctrine 
of Method is a body of rules or precepts looking to the 
proper regulation of the Thinking Faculty in the pursuit 
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of knowledge; md, as snch, it neoeasarilj lacks the pre- 
cision and the d^onstrative certainty which are character- 
istic of the prindftles of Pure Logic. The Laws of Pure 
Thought are absolute ; the merits of Perfect Thought are 
various, and ajttainable in different degrees, according to 
drcumstances. 

Another distmction has been taken, in this science, be- 
tween Pure an4 Applied Logic; ojr, as Sir William Hamil- 
ton prefers to call the latter, Modified Logic. The former, 
as we have seen, considers the Thinking Faculty alone, as 
if it constituted the whole of the human mind, and there- 
fore as if its Laws and Products were unaffected by any 
collateral and disturbing influences, but were manifested in 
precisely the same manner by different persons. It takes 
no account of the defects and hinderances which obstruct 
the normal action of the understanding. Modified Logic, 
on the other hand, considers Thought as it is, and not 
merely as it ought to be. It regards ^' the Causes of Error 
and the Impediments to Truth by which man is beset in 
the employment of his Faculties, and what are the means 
<£ their removal." And yet it is a univ&'ial science, — as 
much so as Pure Logic ; — for it does not consider the Mat- 
ter of Thought. The obstacles and imperfections which it 
points out are not those which arise from the objects of in- 
quiry, but from the inquiring mind. They are subjective 
or psychological causes of error. Lord Bacon is probably 
the first philosopher who attempted a systematic enmnera- 
tion of the causes of error. He made a quaint classification 
of them, imder the significant name of Idols^ into the four 
genera of Idols of the Tribe, or the necessary faults and 
imperfections of the human intellect itself; Idols of the 
Den, which arise from the special constitution, education, 
and habits of each individual man ; Idols of the Forum, 
proceeding from the defects of the language which we are 
obliged to employ as an instrument of Thought and a means 
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of commmiication ; and Idols of the Theatre, or the Tarions 
dogmas of ill-founded systems of philosophy which have 
found their way into men's loinds through tradition, negli- 
gence, and credulity. 

But Modified Logic is not properly called Logic, as it is 
a branch of Psychology, which treats of the phenomena of 
mind in general, and not merely of the normal action and 
necessary laws of one special feculty, the Understanding, 
As Modified Logic, however, is nearly allied in purpose 
with the Doctrine of Method, both looking to the same 
general end, — the attainment of truth through the proper 
regulation of the Thinking Faculty, ^— the two may well 
be considered togetlier, under the general name of Applied 
Logic^ as a kind of supplement to the science properly so 
called. Moreover, the connection between Thought and 
Language being so intimate, as we have seen, that neither 
can exist without the other, it would be an injurious, and, 
in fact, an impossible refinement, in a Treatise on Logic, to 
try to avoid firequent reference to those mistakes in thinking 
which proceed firom an incautious use of words. 

The utility of the study of Logic — at least, of Formal 
Logic — has been, perhaps, more generally doubted or de- 
nied, during the last two or three centuries, than that of 
any other recognized science. In England especially, ever 
since Bacon's time, but more particularly since that of 
John Locke, the study has been as unreasonably decried as 
it was, during an earlier period, unduly exalted. The 
popular voice has been against it, and, till within the last 
thirty years, it steadily lost ground even in the Universities, 
where the popular voice is not often heard or respected. 
This unjust depreciation of the study was due in great part 
to the extravagant pretensions formerly put forward in its 
favor. An age which acknowledged Bacon and Descartes 
to be its intellectual leaders was likely to scrutinize with 
extreme jealousy the claims of a science long held forth by 
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its YoCaries as the science or art ^^ of the right nse of rear- 
son," or ** of forming instruments for the direction of the 
mind" ; as '^ the head and cnhninating point of philosophy/* 
** the art of thinking," " the medicine of the mind," " the 
lighthouse of the intellect," " ars artiwm et $cientia seienti' 
arum^ qua aperta^ onme9 alue aperiuntuvy et qtia dau^Oy 
onmes (Mob dauduntur.^^ Especially was this the case, as a 
dark shade had already been cast upon this boastfiil study 
by the rapid decline and yisibly approaching extinction of 
those systems of philosophy, theology, and physical science 
which acknowledged the same parentage, and had long 
been associated with it in asserifced pre-eminence and ex- 
clusiveness. 

Logic fared not much better in the hands of those, its 
later disciples, who abated the extravagance of its preten- 
sions, indeed, and, by throwing aside many of its technicali- 
ties and nice distinctions, rendered its aspect less abstruse 
and forbidding. But, still adhering to the opinion that its 
main purpose was to fiimish practical rules for the guid- 
ance of the understanding in the search after truth, they 
destroyed its unity, broke down the boundaries which sepa- 
rate it from Psychology, Grammar, and Metaphysics, and 
encumbered it with a mass of disciplinary precepts which 
would be out of place anywhere but in treatises on practi- 
cal* education. The authors of the excellent "Art of Think- 
ing," which conmionly passes under the name of the " Port- 
Royal Logic," deemed it necessary to apologize even for 
the limited space which they had devoted to the special 
doctrines of L scicBce, on L ground fhat "custom has 
introduced a sort of necessity of having at least a slight 
knowledge of Logic"; and they remarked, that, as the 
heads of chapters sufficiently indicated the topics considered 
in them, those of exclusively logical hnport might be omit- 
ted in the perusal without serious injury to what remained. 
**Wlien we thought any matter might be of service in 
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forming the judgment," thej added, ^ we never scmpled 
to insert it, to whatever science it might belong"; and, 
accordingly, ^^in this Treatise, the reader will find many 
things relating to Physics and Ethics, [still more, they 
should have added, belon^ng to Grammar,] and almost as 
much Metaphysics as it is necessary to know^" This ia 
equivalent to denying that Logic has any claims to be con* 
sidered as a distinct science, or that a thorough and sys- 
tematic evolution of its principles would be of any practical 
benefit. 

The ground of these misapprehenaions is entirely re- 
moved by the view which has here been given of the 
province and the purpose of Logic. Its boundaries are 
dearly defined, its pretensions are moderate, and it acoom- 
plishes all that it is intended to perform. As a Formal 
Science, it takes no account of the Matter of Thought, 
which is all derived firom processes of observation or intui- 
tion that lie beyond its province. It is not concerned with 
the something that is known, but only with the manner of 
knowing it. It is not an organon of discovery, then, or a 
means to be used for the extension of any science. It anar 
lyzes the Laws of Thought ; but, as these Laws are neces- 
sary and universal, — that is, as they exist in fiill force even 
in the humblest and least-instructed intellect, — it does not 
profess to teach anything absolutely new, but only to bring 
out into distinct consciousness and scientific arrangement 
what exists or takes place impUdtly in every mind. These 
•Laws of Thought exist there in a latent or involved form ; 
and we follow their guidance unconsciously, just as a person 
who has learned to speak and write only by moving in good 
society, and following the example of others, uses language 
in strict conformity with grammatical laws, though he is 
unacquainted with these laws even by name. The test of 
the validity of any doctrine in logical science is, that those 
to whom it is now for the first time communicated imme* 
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diatelj recognize it as nothing new, except in the form of 
statement, but as a principle to which they have always 
conformed ever since they began to iJdnk. The purpose 
of Logic, then, is only to teach us how we always have 
thought, and not any new mode of thinking, or new pre- 
cautions, through which we may avoid the errors to which 
we were formerly liable, or by wliich we may discover 
truths that were fcnmerly unattainable* It has no counsels 
to give, except to urge Garefiil.aiid uniform compliance with 
Laws which eveiy one admits to be authoritative and uni- 
versal, and to which he has always intended to conform. 
As Mr. Mansel remarks, the science advises only the better 
pe*r»»c. of »i«i^ oUigMi.™., „d *», L «.™p. 
the imposition of new ones. ** A treadse on Lo^c is not 
designed primarily to give men fiuaUtr in the practice of 
reasL^g, any more iL a treatise 1 Optics Tintended 
to improve their sight; and it would be as correct for a 
^ter on the mathematical principles of Optics to entitle 
lus work * Optics, or the Art of unproving defective Vision,* 
as it is for a writer on the principles of Logic to adopt for 
his tide, ' Logic, or the Art of Seasoning.' " * 

Lidirecdy, indeed, the science may be regarded as a 
medicine of the mind. As it brings out into clearer con- 
sciousness the laws to which aUjnst thinking must conform, 
the indistinctness and confusion of thought to which we are 
all liable are dissipated, and the errors which often follow 
the symbohc use of language, or the substitution of words 
for thought, axe exposed and eliminated. In these respects, 
we think rightly as soon as we have learned to think clears 
ly ; for the necessary forms of the understanding govern 
without dispute, when their applicability to the case in hand 
has become manifest. ^^ The progress of the sciences," 
says Hamilton, ^^ consists, not merely in the accumulation 
of new matter, but likewise in the detection of the relations 

* Introdnctioii to Aldrich's LogiCf third edition, p. Ivii. 



42 DEFINITION OF LOGIC. 

snbsistmg among the materials accmnnlated ; and lihe re- 
flective abstraction by which this is effected must not only 
foDow the laws of Logic, but is most powerftilly cultivated 
by the habits of logical study." ^ As we spread out Con- 
cepts into their constituent Intuitions, or individualize them 
in particular Imaginations, their true relations to each are 
intuitively perceived, and inconsequence or contradiction in 
uniting them becomes impossible. All this, however, is 
but the elimination of Formal error ; the Matter of thought 
comes from other sources ; and for the mistakes which arise 
from limited observation, or imperfect mduction. Logic has 
no remedy to offer. It guarantees the correctness neither 
of the premises nor of the conclusion, but only the validity 
of the inference from the former to the latter. Hence, 
what is formally correct may be materially fidse ; I may 
reason rightly from wrong premises to a fidse conclusion. 
On the other hand, as an error in the Form necessarily 
vitiates the whole process of Thought, it may certainly be 
said that Logic fomishes us with a negative criterion be- 
tween truth and falsehood. The blunders which it exposes 
are vital, but they are not those which are most insidious, 
or even of the most frequent occurrence. 

Truth is the agrieement of a cognition with the object 
which it is intended to represent. Now Lo^c, as it takes 
no cognizance of the object, which is the Matter of Thought, 
is evidently incompetent to determine whether such agree- 
ment exists or not. But there is a preliminary question to 
be settled before we come to a consideration of the object ; 
we inquire whether the cognition agrees with itself, — that 
is, whether it b Formally correct. And this question Logic 
is competent to determine with absolute certainty. TTie 
Formal correctness of a cognition does not by any means 
insure its Material truth ; but as Eant remarks, it is to be 
regarded as a conditio sine qua non of such truth. 

The high place which Logic once held among the proper 
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Btadies of a UniTersitjr, and which within a few yean it has 
weUnigh reclaimed, is vindicated by the great Yslue o£ the 
effort which is necessary to master it, considered simply as a 
vigorous exerdse of the tmderstanding. Indeed, its chief 
function is disciplinary, for the effort to acquire it may be 
said to equal or surpass in value the subsequent use to be 
made of the acquisition* It is not of so much importance 
to know, as it is to have strengthened and developed all the 
faculties in learning to know. No other study taxes so 
severely the power of abstract thought, atid hence no one 
fomishes better preparatory training for the pursuit of all 
the sciences which do not consist mainly in accumulating 
facts and registering the materials thus obtained. 

Littie needs to be said of the intrinsic dignity of the sub- 
ject. ^* Admitting," says Heinrich Bichter, as translated by 
Hamilton, ^^ that this science teaches nothing new, that it 
neither extends the boundaries of knowledge, nor unfolds 
the mysteries which lie beyond the compass of our reflective 
intellect, and that it only investigates the immutable laws 
to which the mind in thinking is subjected, still, inasmuch 
as it develops the appUcation of these laws, it bestows on 
us, to a certain extent, a dominion over our thoughts them- 
selves. And is it nothing to watch the secret workshop in 
wUch nature fabricates cognitions and thoughts, and to 
penetrate into the sanctuary of self-consciousness, to the end 
that, having learnt to know ourselves, we may be qualified 
rightiy to understand all else ? Is it nothing to seize the 
helm of thought, and to be able to turn it at our will ? For 
through a research into the laws of thinking. Logic gives 
us, in a certain sense, a possession of the thoughts them- 
selves. It is true, indeed, that the mind of man is, like the 
universe of matter, governed by eternal laws, and follows, 
even without consciousness, the invariable canons of its na- 
ture. But to know and understand itself, and out of the 
boundless chaos of phenomena presented to the senses to 
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form Concepts, through G<Hicepts to xednoe ihat chaos to 
harmony and arrangement, and thus to cntaUish the domin- 
ion of intelligence over the universe of existence, — it irf 
this alone which constitutes man's grand and distinctive 
\ pre-eminence." "Our whole dignity," says Pascal, "con- 
^ sists in thought » 

\ It is also argued by Sir William Hamilton, with great 
force, that " Logic is farther useful as affi)rding a Nomen- 
clature of the laws by which legitimate thinking is governed, 
and of the violation of these lawif, thvoo^ which thought 
becomes vicious or null* 
"It is said, in Hudihras, — 

< That all a Bhetorician's roles, 
Serve only bat to name liis toob ' ; 

and it may be safely confessed that this is one of the prin- 
cipal utilities of Rhetoric. A mere knowledge of the rules 
of Rhetoric can no more enable us to compose well, than a 
mere knowledge of the rules of Logic can enable us to 
think well. There is required from nature, in both, the 
&culty ; but this faculty must, in both departments, be cul- 
tivated by an assiduous and also a well-directed exercbe ; 
that is, in the one, the powers of Comparison must be exer- 
cised according to the rules of a sound Rhetoric, in the 
other, according to the rules of a sound Logic. In so &x, 
therefore, the utility of either science is something more 
than a mere naming of their tools. But the naming of 
their tools, though in itself of little value, is valuable as the 
condition of an important function, which, without this, 
could not be performed. Words do not give thoughts ; but 
without words, thoughts could not be fixed, limited, and 
expressed. They are, therefore, in general, the essential 
condition of all thinking worthy of the name. Now, what 
is true of human thought in general, is true of Logic and 
Rhetoric in particular. The nomenclature in these sciences 
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is the nomendatore of certain general analyses and distino- 
ticms, which express to the initiated, in a sin^e word, what 
Ihe nninitiated coold (supposing— what is not probable — 
that he could perform the relative processes) neither under* 
stand nor express without a tedious and vague periphrasis ; 
while, in his hands, it would assume only the appearance 
(^ a particular observation, instead of a particular instance 
of a general and acknowledged rule. To take a very sun- 
pie example :-^ there is in Logic a certain sophism, or act 
of illegal inference, by which two things are, perhaps in a 
very concealed and circuitous manner, made to prove each 
other. Now, the man unacquainted with Logic may pep- 
haps detect and be convinced of the fidlacy ; but how will 
he expose it? He must enter upon a long statement and 
explanation, and, after much labor to himself and others, he 
probably does not make his objection clear and demonstrar 
tive after all. But between those acquainted with Logic, 
the whole matter would be settled in two words. It would 
be enough to say and show, that the inference in question 
involved a eirculu9 in concludendo^ and the reftitation is at 
once understood and admitted. It is in like manner that 
one lawyer will express to another the ratio decidendi of a 
case in a single technical expression ; while their clients will 
only perplex themselves and others in their attempts to set 
forth the merits of their cause. Now, if Logic did nothing 
more than establish a certain number of decided and deci- 
siye rules in reasoning, and aflbrd ns brief and precise 
expressions by which to bring particular cases under these 
general rules, it would confer on aU who in any way employ 
their intellect — that is, on the cultivators of every human 
science — the most important obligation. For it is only in 
the possession of such estabHshed rules, and of such a tech- 
nical nomenclature, that we can accomplish^ with fecility, 
and to an adequate extent, a criticism of any work of rear 
soning. Logical language is thus, to the general reasoner, 
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what the notation of Arithmetic, and still more of Algebra, 
is to the mathematician. Both enable ns to comprehend 
and express, in a few significant symbols, what would other- 
wise overpower us by their complexity ; and thus it is, that 
nothing would contribute more to facilitate and extend the 
faculty of reasoning, than a general acquaintance witii the 
rules and language of Logic, — an advantage extending in- 
deed to every department of knowledge, but more especially 
of importance to those professions which are occupied in 
inference, and conversant with abstract matter, such as The- 
ology and Law." 
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CHAPTER III. 

THE PBQfABT AXIOMS OF ?XSKR THOUOHT. 

HAVING defined Liogic to be the Science of the Neces- 
sary Laws of Pure Thought, our first object must be 
to ascertain what are the Fundamental and Uniyersal Laws, 
here called Primary Axioms, to which all Thought, as such, 
is subject. In the separate consideration, which will come 
afterwards, of the three classes of Thoughts, — namely. 
Concepts, Judgments, and Reasonings, — we may expect 
to find Special Laws or Rules which are applicable only to 
one or two of these diviaions. Such Special Rules may or 
may not be derivative in character ; — that is, they may 
be either immediate. inferences firom the Primary Axioms 
which govern all the products of the Thinking Faculty, or 
they may be independent, as resting upon their own evi- 
dence. Of this hereafter. But our first inquiiy must be, 
whether there are any Axioms of universal applicability, 
which underlie and govern every act and product of the 
human Understanding ; and, if there are such, to deter- 
mine their character and significance. 

K there axe such AxionJfZy must be few, meagre in 
import, not susceptible of proof^ and recognizable by all as 
familiar truisms, which have always implicitly directed their 
thoughts, though perhaps, on account of their very obvi- 
ousness, they have never been explicitly stated or drawn 
out into distinct consciousness. They must have these 
characteristics, because they concern only the Forms of 
Thought, or the maimer of thinking irrespective of what 
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we are thinking about ; and as these Forms themselves are 
necessarily limited in nmnber and narrow in significance, 
the Axioms which underlie them all, and constitute their 
common features, must be still fewer and poorer in import. 
They cannot admit of proof, as their truth is presupposed 
in every act of reasoning, and therefore no argument or 
proof is possible unless their veracity is taken for granted* 
They must be recognized by all as mere tnusnis, because 
they are thus self-evident, and because their truth has been 
acknowledged and acted upon in every Form of Thought 
which we have ever experienced. The First Principles of 
all the sciences are avowedly thus few and meagre, as is 
seen to be the case wiih the introductory axioms of Geome- 
try and Physics. With still more reason do we expect the 
First Principles of all Thought to possess^this character, as 
they stand in the same relation to the axioms of the special 
sciences, that these axioms do to the most advanced the<h> 
rems which have been built upon them, or which have been 
constructed by taking them for granted. 

After this explanation,, .we need not be surprised to find 
that all the Primary Axioms of Pure Thought are perhaps 
reducible to this single principle : — AU Thought mmt be 
eonsUtent with iUeif. If it be inconsistent, — if, directly or 
indirectly, it contradicts itself, — it is self-destructive, and 
the Thought is null. Thus stated, the principle is coinci* 
dent with that which is usually called the Law of Contrar 
diction, though, as Hamilton remarks, it ought rather to be 
termed the Law of Non-Contradiction. Practically speak- 
ing, every Thot^ht which must be rejected as formally 
invalid — that is, which is radically vicious in Form, what- 
ever be its Matter — ofiends against this principle. By 
logicians generaUy, however, tuf^ciple L been e^l 
cated into three general Axioms, called the Law of Identify, 
the Law of Contnuiiction, and the Law of Excluded Middle. 
The ground of this explication may be thus set forth. 
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The primary dement of all Thotight is a Jndgramty 
wliich arises from a Comparisoii. Hence, all Thougkt 
must proceed either by affirmation or denial, da theie are^ 
the only two possible ferms of Judgments Haring eom-» 
pared any two Concepts with eaeh other, we either perceive 
their identity, similarity, congnienee, or some other relatioii 
whereby we affirm their iinion in one act ^ Thon^t ; or 
we perceive the opposite relation between them, lacfa a» 
^flbrence, nnlfkeness, or mcompatibSity, whereby we denrfr 
one of fhe other. As any Concept can be compared witb 
any other, and as the Judgment which feiiows socb Com^ 
pariscm must eSkher djflrm or dem/ one of the other^ these 
being no ihitd form of Jndgment conceivable, we have thd 
Axiom whieh is usually called the Law of Exduded Thbd 
or Exduded Middle, -^^ Zea; Easdun Tertii cmt ModUu 
Either A is B^ <xt A i$ not B : if we make any Jiidg^ 
ment, — ^^that is, if we tikinh at all, — one of these twa 
must be true ^ for no iMrd form is conceivable. It haa 
been enocmced in various &rmB:— Of twof contfa£etory 
judgments, one most be true; Emery predicate may be 
affirmed et denied of every subject; Every conoetvdble 
thing is either A or nat-A. Of course, A and mt^A^ taken 
together, incAude the< universe, *^ the universe not only of 
all that is actual, but of atl that is conceivable ;. for as 7ia6^A 
exckides A only and mot^mig' else, it indudes the udiv^rav 
excepting A only. 

Still fbr&er : *— Not only amaffirmatiixa and negatjoit die 
only conceivable fitfms of Judgment, but, a» doittradybtoiry 
opposites, they are absolute^ incompatible or nmtoally 
destructive. The achnisfiion of one is tantaniomil to a 
reaction of the other. If taken together, they destroy 
eaeh odbter, and the Thouj^t is rendered nuQ. To expg^n 
this tra& algetonucally, A + na^A ^o= 0. Here we have 
the well-known Larw of Contradiction, more properly d» 
N^i-Cbntrtifficlion, <£ wUch the formula is, ^ is not m^A. 

8 D 
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Bvideiitly this Law is the principle of all logical negation 
and discrimination. It has been .yariotisly expressed : — 
Contradictory attributes cannot be affirmed of the same 
subject; What is contradictory is inconceivable. It is less 
correctly expressed in the adage, ^^It is impossible for the 
same thing to be and not to be." This is a maxim which 
concerns the Matter of Thought, and therefore we must 
add to it the material limitations, m the mme plflce, at the 
9ame Ume^ m ike same re^ect^ &c. It is a mistake^' then, to 
maintain that the Axiam^ ^^ Contradictory attribate3 cannot 
be ajBfirmed of the same subject," is not uniyersally true, be- 
cause we can form such ajssertions as this; A man can be 
hoOi yeuvg amd not^young^ ihmgh not at the eame time. In 
Logic, where we consider only the JForm of the Thou^t, 
a Judgment must be expressed by the present tense of Hie 
verb to be; for what we affirm is not the past or future 
union of two real phenomena, but the present coexistence 
and agreement of two Concepts in tfai^ mind. Hence, the 
logical Judgment, this man is not young^ is absolutely 
incompatible with the assertion, this man is young^ though 
it is compatible with the very different assertion, iM» man 
HAS BEEN yfynvng. 

Once more : The formula, A is not noirA^ proves, on 
reduction, to be the exact equivalent or . consequence of 
tiiis, A is A. Here we have the principle of affirmalion 
and agreement, as the former was that of. negation and dif- 
ference. If an object cannot be thou^t under contradic- 
tory attributes, it is because it has a definite. character of 
its own, excluding one of the contradictor!^ through in- 
cluding the other. ^^ The universe of conceivable objects," 
to adopt Mr. Mansel's language, ^^ embraces both A and 
not- A; it is only when definitely conceived as the one, that 
an object cannot be conceived as the other. Every object 
of thought, as such, is thus conceived by limitation and 
difference ; as having definite characteristics by which it is 
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marked off and distiiiguished from all others; as being, in 
short, itee2f, and nothing else." Here, then, we have a 
third Primary Axiom, expressed as the Law of Identity : 
Every A is A; Every • object of thought is conceived as 
itself; Every thing is equal to itself or agrees with itself; 
Every whole is the smn of all its parts* 

Thus we have three Primary Axioms of Pure Thought, 
— the Law of Identity, the Law of Contradiction, and the 
Law of Excluded Middle, — all of which may be regarded as 
explications of the single rule, that aU Thought must he eon- 
sUtent with itself^ or as corollaries from this one principle, 
that Judgment, which is the basis of all Thought, proceeds 
only by af&rmation and denial. The mutual dependence 
and correlation of these three Axioms may be furtiier illus- 
trated thus. 

I can think any object only by placing it under a Con- 
cept, or Class-notion expressed by a General Term ; and I 
can do thi8 only by recognizing that it posaeaaes the aftri- 
butes which belong to this Concept and are common to all 
the members of this Class (Law of Identity, affirmation of 
similarity or agreement) ; by discriminating it from otiier 
objects which have different attributes (Law of Contradic- 
tion, negation of agreement) ; and both this affirmation and 
denial proceed by the Law of Excluded Middle, which de- 
clares, for each given attribute, that tiie one or the other is 
absolutely necessary. Either it does, or does not, belong to 
the object, and tiie object does or does not belong to the 
Class. In respect to the Laws of Identity and Contradic- 
tion, says Sir William Hamilton, '' each infers tiie other, 
but only tiirough the principle of Excluded Middle ; and 
the principle of Excluded Middle only exists tiurough tiie 
supposition of the two others. Thus, tiie principles of 
Identity* and Contradiction cannot move, — cannot be ap- 
plied,— ^except through supposing tiie principle of Excluded 
'Middle ; and tiiis last cannot be conceived existent except 
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throtigh the supposition of the two former. They are thus 
coordinate, but inseparable. Begin with aaj one, the other 
two follow as corollaries." 

Hence he symbolizes the three Axioms by a Triangle, 
thus: — 




C is «itlknr r or Bon-r. 



These three Axioms are sufficient for all purposes of OM^ 
fyHe Thought. There is, however, another large dass of 
Judgments, which are dependent in part upon a fourth Air 
iom ; and, as a preliminary to the consideration of it, we 
must explain the difference between analytic and synthetic 
Thought. Kant was die first to bring this distinction into 
notice as one of great importance in philo6(^y« 

In an analytic Judgment, the Indicate affirms nothing 
which was not already, though im|^eitly, contained in the 
Concept which f<Krms the Subject. We analyze a Concept 
into the Marks or attributes of which it consists, and then 
predicate of it one or more of these Marks. Of course, no 
otiier knowledge is requisite for forming such a Judgment 
than is already contained in the Snbjeet itself, as the Predi- 
cate affirms nothing more than what is so contained. Thus, 
if I say, Botfy is exUnded, A circle is rounds An eqwUatcnd 
triangle hoe three egfi$at ndes^ I merely repeat, or state 
explicitly, what is already implied in the very notion of a 
ipdy, a drde^ and an egwUateral trismgU. But in the prop- 
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«ions, Body is hecuy^ A eirde is a particular section of a 

^^ A triangle is a figure the three angles of which are 

^V^ to two right angles^ the Predicate adds something that 

^ not previously loiown and included in the notion of the 

oject There must be some reason for such addition; 

wierwise, all Thought which is not merely analytical in 

c aracter would be arbitrary and inconsequent. Pure 

thought, which deaJs only with the Form, and not with 

"le Matter, of Thinking, does not ask what this reason is, 

J* seeks not in any way to determine its character. It 

^ V demands that there should be some reason, — that the 

<^<»inections of Thought, or those reductions to unity in 

ch all Thinking consists, should not be merely casual or 

pncious ; in which ca^, there would be no proper con- 

«ection at all. 

^j^sicies the first postulate of the Understanding, that dU 
seco^ **<>wW be consistent with itseff^ we have, then, this 
ments T/"*^^^ '^ reference at least to synthetic Judg- 
^^ «Ao4ld ^^ ^ ^'Aw^A^ shavid he consequent; that is, that 
^thout ^^^®r affirm or deny a union of two Concepts 
fi^uiSciexi ^^^ gJ'ound for such affirmation or denial. The 
^^th Tviii k ^ ^^ ground or reason is a mcAerial question, 
^^ y^^^ rr^ *h« logician, as such, has nothing to do. Leib- 
5*^ '* the S ^^' *'^^^' ^ denominating this principle that 
V^ ^e o^i ^^^i^nt Beason." The limitation is superfluous, 
.^^ pr^^J^ ^®a«on required is one that will make the nnion 
^^^ of ^^te ^fjx the subject emeeivMe^— not an adml 
erf ^^ ^15?^ ^i/o^ '^ ^^^ *® ^^^^^ ^^^^ ^ insufficient 
ti<J ""^ed 5' ^0 reason at all. This aidom, which is prop- 
n^^ ^^cl ^i" ^Kt ^ n^ason and Consequent, or the Condi- 
^^^^ tl- ^ ^onMon^d. is expressed in the form^a, #nr 

*^ IJ^'^C^^^t^^ ^^ evolved into tteee Axiom 
^ ^yl''fj^li<^^^^ ixito two, such exphcati. 
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being, in feet, only a statement of the meaning of the words 
employed. The first of these derivative Axioms is, that to 
affirm the Reason or the Condition is also to affirm the Con- 
sequent or the Conditioned; for the Reason wonld not be 
the Reason unless the Consequent followed it. The second 
Axiom is, that to deny the Consequent is also to deny the 
Rea^n; for, again, if the Consequent does not follow, the 
Reason cannot exist, since the Reason means only that 
which necessitates the Consequent. The two Axioms are 
thus pithily stated by the old Logicians : Positd conditione 
ponitur oonditionatum^ sMato conditionato tollitur conditio ; 
or thus : A ratione ad rationMum^ a negatione rationati ad 
negationem rcuionis^ valet consequentia. 

Observe, however, that the converse of these two Axi- 
oms does not hold good. To affirm the Consequent is not 
to affirm any ^ven Reason, since the Consequent may have 
followed from some other Reason ; and the same considera- 
tion shows that it is not competent, fi-om a denial of any 
given Reason, to infer a denial of the Consequent. The 
primary Axiom asserts only the necessity of some Reason 
or other, not of any one Reason. The explication may be 
thus summed up in a tabular form : — 

There must he a Qrownd or Reason for every offirmation^ 

Affirming the Reason affirms also the Consequent. 
Denying the Reason, nothing follows. 

Affirming the Consequent, nothiug follows. 
Denying the Consequent denies also the Reason. 

Strictly speaking, this Axiom is applicable to all analytic, 
as well as to all synthetic Judgments, and therefore, like 
each of the other three Axioms, it is a Universal Law of 
Thought. But in the case of analytic Judgments this Ax- 
iom does not need to be separately considered or enoimced, 
for the ground or reason to which it refers is contained in 
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the Judgment itself; we cannot fJimk the latter without 1J10 
former. Thus, we cannot think of body without extension; 
and therefore, when we affirm that body is extended^ the 
Judgment carries its own reason or justification along with 
it. But in synthetic Thought, as when we saj that matter 
is compressible^ we see no reason in the Thought itself why 
the attribute of compressSbility should be affirmed of it, any 
more than irieompressibUity. The Axiom of Excluded Mid* 
die tells us that one or the other must be so predicated, — 
that matter must be either compressible or incompressible. 
Another necessary Law of Thought — that of Reason and 
Consequent — forbids us to predicate either of these con- 
tradictories to the necessary exclusion of the other, without 
a ground for such preference ; and the reason in this case 
must be derived from some source exterior to the Judgment 
itself, as no analysis of the latter will affiord any such reason. 
We may, indeed, predicate neither; we may leave the 
Thought, so &r as this pair of contradictories is concerned, 
wholly indeterminate. But if we affirm anything of it, be- 
yond what is already contained in it, there must be a reasim, 
express or implied, for such affirmation. 

With obvious- propriety, analytic Judgments are also 
called explieatvoe^ as they merely unfold, and thereby 
bring into clearer consciousness, what we already possess. 
By them our knowledge is cleared up and rendered ex- 
plicit, but is not at all enlarged. Synthetic Judgments, on 
the other hand, are properly called ampUative^ as by them 
our sum of knowledge is increased. Each of these re- 
quires a reason, as otherwise its result would not be the 
enlargement of knowledge, but the caprice of ignorance. 

It is. rightly observed by Krug, that the relation of Rea- 
son and Consequent is something different from that of 
Cause and Effect. It is true that Cause and Effect, so far 
as they are conceived in ihouyht^ stand to each other as Rea- 
son and Consequent. But the converse is not true ; all Rear 
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aims fa?0 not Gsmses, and all Consequents are not Efibcts. 
7Jbe two rel^tims may be distingaisbed from each other as 
beUig respectively what the old .logicians called the r€iti0 
€ogno8eendi an.d the rcftio esfiendi- Thus, to take an exam- 
ple, the ground hemg wfit is th^ Beaton Why I kupw that U 
hoB rained; this is the rc^io eogfioBeendh and it is evidently 
a relation of one ihamght jbo another thought; though the 
wetness of th^ g^xHwd is certainly not the Cause of the 
rain, ye:t, because I hmuf tjvit the ground is wet, \ ^ssL jus- 
tified m tkinkmg that the n^n has &llen. On the oth^ 
}>mA^ the &]]iiig of the raiii is the Cause of the ground 
bmg wet ; this is the r<xtAo essendi, and it is the relation 
rf one r^ tUng^ or aetuaji occurrence, to another ; and, as 
snch, it is Ind^ependent <^ any jdiought, as the one thing 
would still can^e the other, thou^ there were no mind to 
observe their coiin<eotio||. ^ence, the relation of Reason 
ax&d Consequent is a mer§ synthesis of thoughts; the 
thought of wetness of the ground suggests, and,' so to 
speajc, justifies the thought of rain. But Cause and Effect 
espressos an actqal unjpn of physical events, the real exist- 
ence of the one compelling or necessitating the existence of 
tiie other. 

This seams ih& pppper place to introduce what is called 
^^ the postulate of J^^p," i— a precept which Logicians have 
always assuH^d* fu^d acted upon in part, but which, before 
SJF Willia^i Hamilton's time, they never distinctly enounced, 
or carried out consistently in all its consequences. To adopt 
his language,— 

" The osXj postulate of ]L<ogic which requires an articu- 
late i^QXMmcement is the demand, that, before dealing with a 
judgment or reasoning e3q)ressed in language, the import of 
its terms should be fully understood ; in other words, Logic 
postulates to be allowed to state explicitly in language what 
is implicitly contained in the Thought." 

This i.^tunption |s groqnded upoi^ the two fimdamental 
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propositions already stated and e^lained, namely, that 
Logic deals only with the Form, and not with the Matter, 
of Thought; and that it is concerned primarily with the 
Thought, and only secondarily with the accident of its ex- 
pression. The science claims, therefore, to fill up the gaps 
and elisions of ordinary discourse, wherein much is sacri- 
ficed to brevity of speech, and to pare down the complexity 
and redundance of rhetorical expression into logical sim- 
plicity and precision. For ordinaiy pi^rposes, and for the 
Rhetorician^s use, language is a vehicle for the rapid and 
efiective communication both of Thought and feeling ; con- 
sequently, it deals much in hints and abbreviated forms of 
speech, taking for granted all that the reader's and hearer's 
mind will readily supply, and aiming only to bring his &c- 
ulties of reasoning, imagination, and emotion into play in 
the right direction. The Logician, on the other hand, 
seeks to express nothing but Thought; and he aims to 
make language a perfect representative of the Thought in 
its simplicity and entlreness. His proper Amotion is to 
point out those minute but fi'equently recurrent elements 
of ThougTit, which, precisely because fi'equently recurrent, 
are elided or passed over in ordinary discourse. Of course, 
the expressions which be thus finds occasion to use will 
ofi;en appear awkward and redundant, tediously minute, 
and even tautological. But he is not responsible for their 
rhetorical demerits ; the only question for him is, whether 
they fiilly and correctly express all that is actually passing 
in Thought. Thus, the common form of argumentation is 
the Enthymeme, which consists of but two propositions ; 
but its Logical form is the Syllogism, consisting of three. 
No one but a silly pedant ever speaks or writes Syllogisms, 
except in a treatise on Logic. But the only question is, 
whether everybody does not think Syllogisms whenever he 
speaks or writes Enthymemes. To take another instance, 
Hamilton's doctrine of the thoroughgoing quantification of 

8» 
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the predicate has been objected to for this reason, among 
others, that the propositions which it vindicates are so awk- 
ward and unnatural, that they seem ^^got up for the purpose 
of seeing what one can do." Perhaps so ; and yet the 
objection is an idle one. For if there are occasions when 
we must think affirmative Judgments with universal predi- 
cates, and negative Judgments with particular ones, the 
Logician's first duty is to express this fiuit, however awk- 
ward and even ludicrous such expression may seem. 
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CHAPTER IV. 



THE DOCTRINE OF CONCEPTS. 



1. Their Qoantily; 2. Their Qoalitj ; 3. Their Belatbii; 4. TheurDeft- 

idtion and Division. 

A CONCEPT is a combination, or a reduction- to unity 
in Thought, of those elements and qualities of the 
objects which we are thinking of, whereby they are dis^ 
tinguished from all other objects, and especially from those 
which, in other respects, are most similar to them.* Tliese 
distinguishing attributes, which are the elements of the 
Concept, are called its Marks ; for through them the ob- 
jects of Thought are determined, or known to be what 
they are, and discriminated from what they are not. The 
word, or General Term, which is the appellation of the 
Concept, is, consequently, the Common Name of all the 
objects that are included under it. It is a convenient use 
of language, (though the words are sometimes applied in 
a different manner,) to say that the word or Name connotes 

* The words Concept and Notion, often nsed as synonjmes, are perhaps 
best dlstingnished etjmologically ; — Concept (oon-oapere) as the grasping 
np together of a plnralitj of attributes into one Thought ; Notion {maoerB 
notis, to know an object by its Marks), as the taking note of the seyeral 
Marks or characteristics of an object. The meaning of Notion might, 
perhaps, be conveniently limited to the appr^ension of any single^ Mark 
{nota)t while Concept signifies the comprehension of all the attributes which 
are characteristic of a certain class of things. Thus, I have a Notion of 
each of the Marks, cold-biooded, vertdratedy animal, hreathing ly means ofgiBs, 
and living in the water, taken singly ; and I have a Concept of them taken 
together, as the characteristic Marks of a FUh, or of the whole class of 
Fishes. As thus limited. Notions are a subordinate class of Concepts. 



90 THE DOCTIUNE OF CONCEPTS. 

the attributes or Marks which make up its signification,* 
and denotes the individual things contained under it which 
possess those attributes. Thus, the name Man connotes 
hiped^ two-handedy rational^ animal^ and denotes all indi- 
vidual men and classes of pien« 

It has already been explained, that a Concept is not 
necessarily the Thought of an actual, but only of a pos- 
sible, class of objects; that is, its name may actually 
deapte qnly qs^ tUi^, as, for example, the one animal, 
just discovered, of a iq)ecies hitherto unknown. Hence, 
Esser was led to define a Concept as ^* the representation 
of an (one) object through its distinguishing Marks." But 
even in this case, the representation, in order to be a Con- 
c^t, must be a partial representatioB ; that is, it must 
represent, not all the Mai-ks, but only the distinguishing 
Marks. Thus it becomes the representative of a possi- 
ble class or plurality of things ; if other specimens should 
be subsequently discovered possessing these distinguishing 
Marks, the Concept would include tiiem also. It is only 
when the object is immediately jpre^en^e^ before us either 
by the • Senses or the Imagination, so that we have a 
PreaenUdian or Intuition of it, as one whole, with aU its 

• « Ab these qualities or modes are only identified with the thing by a 
mental attribution, they are called attrdmtes ; as it is only in and through 
them that we saj or enounce aught of a thing, they are called predicates, 
pr^^Hcabie^t and predicaments, or categories (thesf words being here used in 
their more extensive signification) ; fu it is only in and through them that 
we recognize a thing for what it is, they are called notes, signs, marks, charac- 
^rs ; ^nally, as it is only ^n and through them that we become aware that 
a thing Is possessed of a peculiar an4 determinate existence, they are called 
properties, differences, determinations. As consequent on, or resulting from, 
the existence of a thin^, they have likewise obtained the name of consequents. 
What in reality has no qualities has no existence in thought, — it is a 
logical nonentity ; hence e converso, the scholastic aphorism, non-entis nuOa 
funt preduxUa, What, again, hi^ no qualities attributed to it, though at- 
tribntali>le, is ^id to be indetermined ; it Is only a possible object of thought" 
— HA|llLTpN, Inures on Logic, Am. ed., p. 55. 
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attributes, that its Na;me is a Proper Name strictly so 
called; for if it is present only in Thought, our repre-r 
sentation of it is necessarily partial, as not including all its 
Mar]^, and i|» Nam0 is then virtually Common, as the 
designation of a possible plurality of things. Thus, if I 
am contpustiiig in Thought two historical characters, as 
Cesar and Poiopey, these two names to rny eaneeption 
become General Terms, as several individuals may each 
possess the fe^ Marki^ whieh, for the purposes of this 
contrast, I attribute to those twa old Romans. Gray's 
affecting lines may be attributed to any cburchyard : — 



« Some mate iiigl<»ioii8 Milton there may rest, 
Some Cromwell, gnaitleBB of hie coimtiy's blood. 



>f 



Still further ; not merely may a Concept actually denote 
only one thing, it may actually connote only one Mark, 
But here, as b£ffore, there is a possible plurality in actual 
unity. Thus, in the present state of my loiowledge, my 
Notion or Concept of f^ color may be absolutely simple, — 
that is, it may have but this one Mark of redneis. But 
additional acquaintance with the science of Optics would 
teach me that this red color is an dement of white lights 
and that it has a certain degree of refrang^bility^ by virtue 
of w^ch its position ijn, Ike soLar spectrvm is at one end of 
the scale. Here are thiee additional llkfarks of red color* 
In like n^aipier, every Concept, though actually aimple, 
must be regarded a^ containing a possible plurality of 
Marks. I say, it mtist be so i^garded ; for every Concept 
must denote some existing pbject^ — r- existing, that is, either 
really o^ potentially ; and no such object can be conceived 
of e:(cept as possessi^g a possible plurality of. Marks. 
For every object can be conceived to be what it is, only 
by discriminating it from several thii^gs which it is not; 
and such discrimination is possible only through % plurality 
of attributes. 
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This will be more evident, if we consider for a moment 
the various kinds of Marks by which one Concept ihay 
be distinguished from another. The following enumeration . 
of them, which might be much enlarged, is taken in great 
part from Esser. 

' Marks are divided, — 1. Into cffirmative and negative^ ac- 
cording as we know through th6m either what the olject 
is, or what it is not; thus, rational. \b an Affirmative, im- 
perfect a Negative, Mark of Man. 2. lato mtemal and 
eaiemdl.^ according as the Mark is attributed to the object 
either in and for itself, or on the ground of the relation 
in which it stands to some other object ; thus, liped is an 
Internal, Father or San an External, Mark of Man. 3. 
Iijto permanerit and trarmtory^ according as they are al- 
ways, or only sometimes, found in the object ; thus, metallic 
is a Permanent, hot is a Transitory, Mark ^f Iron. 4. Into 
peculiar and common^ according as they belong to these 
only, or also to other objects; thus, right-angled is a Pe- 
culiar, plane^figure is a Common, Mark of a Square. 5. 
Into essential or necessary^ and accidental or cantingefnt^ 
according as they can, or cannot, be separated from the 
object; thus, rational is an Essential, learned an Acci- 
dental, Mark of Man. 6. Into original or immediate^ and 
derivative or mediate^ according as they are either Marks 
of the thing itself or only Marks of other Marks of it ; 
thus, free-wiUed is an Original, able to compute hy rmmhers 
a Derivative, Mark of Man, the latter being only a con- 
sequent or Mark of rationality. 

We gain another view of the elements of a Concept 
by dividing them into, — 1. Kinds of Existence ; 2. Quali- 
ties, or Modes of Existence ; and 3. Kelations, or Forms 
of Intermediate Existence. 

First, in order to conceive, we must conceive some- 
thing^ — i« e. some being or existence^ — which, as an object 
of Thought, may be distinguished from other things, and 
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to which qualities can be attributed, ff there is no such 
enf%, at the bottom of the Concept, to give it unity, the 
Thought is null; nonrentis nvUa mivt predicata. There 
are but two kinds of Being or Existence, one of which is 
thus necessarily presupposed in Thought; namely, Real 
and Imaginary or Potential. One or the other must enter 
into every Concept, not ais attributed to it, but as presup- 
posed in forming it. In other words, every l^otight must 
be of some real or imagmary iking. 

Secondly, whatever exists must exist in some deter- 
minate mode ; that is to say, it must have one or more 
qualities. Being or existence, as defined above, includes 
aU things, both real and possible ; hence, in order to think 
any particular thing, we must discriminate it from other 
things; and we can do this only by attributing to it 
Quahties, or particular modes of existence. By presup- 
posing existence, then, we have a thing^ or object of possi- 
ble Thought ; by giving to it qualities, we have a definite 
thing, or object of actual Thought. The thing exists in 
itself, jrer se; the quality exists only in the thing, — that 
is, in something different firom itself, per aliud^ or, as the 
logicians say, per accidens. 

Thirdly, a Relation exists neither in itself, per w, nor 
in the thing as different irom itself, per aliud^ but hebween 
the thing and some other thing with which it is compared. 
This intermediate state of existence is the only character- 
istic feature of Relations, whereby they are distinguished 
fi'om other QuaUties. The Relation does not merely result 
fi-om a- comparison and discrimination, for this is true of 
all Qualities ; but it only eadtis as between one thing and 
another, thereby necessitating a Thought of both. Thus, 
the Relation of Husband and Wife exists in neither of 
theni, but between them, and can be apprehended only 
by thinking of the two together. 

" Every object," says Drobisch, " is thought as a deter- 
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minate ol^ect only through the Marks appertamix]^ to * it, 
by meansi of which it is comparable, in respeotr to its natnrei 
with other things, and is distinguishable from them. With- 
out these Marks, it is only an indetermTiate 9omething^ a 
thii^ or being without further determination ; just as, on 
the other hand, these Marks have no independent being in 
and for themselves, but they ean be separated only in 
Thought &om the object in which they exist* In the 
Concept of the object, then, tJiere is the Thought of 
an independent but indeterminate something^ united with 
determinate, but (in themselves considered) dependent, 
Marks ; the Concept of the object is Ae unvm of the two, 
(Thus, my Concept of Man is a livrng^ rational^ orgame 
SOMETHING, kavinff a mortal body and an immorUd 90vl.^ 
The Marks are the manifold, the plurality, and the m* 
determinate 9(methin§ is that which gives unity to these 
Marks, in the Concept of an object* The Concept isjcom- 
plex, therefore, and admits of separation into its elements ; 
and this separation is called Analysis." 

It is obvious enough, that the distinction between Con- 
cept and Marks is not absolute, but relative; they may 
be used interchangeably. Any Concept may become the 
Mark of some other C(Hicept; and every Notion, which 
may appear in one Thought as a Mark, becomes in 
anojbher an independent Concept. Thus, the Concept ani-* 
mal is a Mark of man; and metaly which ia a Mark of 
iron, is itself a Concept, including under it iron^ tin^ 
lead, &c. The only distinction eansista in the two dif- 
ferent uses which are made of them in Thought. If i^ 
Concept is used only as a means of determining some 
other Concept, ^nd so without direct reference to the ob- 
jects or things which it denotes, it is a Mark ; but if used 
9S a Class-notion of oertaiA olgects, and with Qnly second- 
ary reference to the attributes or qualities involved in it, 
it is a CQpcept ii) the 0trict^r sense. In other words, if 
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ii^ed f<miioteti¥6ty, it is called a Marie; if used deno^^ 
liy^ly^ it is called a Concept. 

T^Q 00I7 law of pure Thouglit applicable to the forma- 
tion of Coneepts is the Axiom of Non-contradiction. A 
Concept mnst not hav^ contradictory Marks, as these de- 
stroy each ojthfiry and the Thought so far becomes void or 
null. Thus, looking only to the Form of Thought, to the 
Ccmeept A may be attributed the Marks B^ C^ D, and so 
on wilJMmt limitaticm; bnt B and not-B cannot be so 
attiibnted* 

LocJdng to th^ Matter pf the Thought, however, a 
^irtli^r KnjtBiion arises. Considered in relation to each 
odl^r, Marks are eitbid; Congruent or Repugnant; the 
^rg»er cant fmd the latter cannot, be attributed to the 
same Concept. Thus, 9weet and red are Congruent, as the 
saitte apfde may have both Marks; but mne^l and Mter 
anB Repugnant, sjbce they cannot be united in the same 
object. J[f the tyro should object, that one part of it may 
be sweet, and another part bitter^ the answer is^ that the 
two parts are twp di&xent objects. Marks are said to be 
CwtradiQtory, ^hen the one is a simple or direct negiation 
of the other; as 9tveet and notrgtveet, B and not-B. They 
are Repugnant or Contrary, when the negation is indirect, 
as when the one is denied, not directly, but by putting in 
its place, or in the same Concept, another Mark with which 
it jlp i;Q<»nipatible. The mere Form of the Marks tells 
niQ whether they are Contradictory or not; but to know 
whether they are Congruent or Repugnant, I must know 
the Matter of the Thought,-^ that is^ I most have re- 
Gonrse to experience. 

Again, if considered as mere Marks, or with reference 
to their connotation only, the attributes which are united 
in the same object are disparaU Xfotiam^ for they are 
different without any similarity. This holds trne of Con- 
grnentf as well as pf Repugnant, Marks ; thus, 9weet and 
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red are Disparate, for the quality of sweetness bus no re-' 
semblance whatever with that of redness. On the other 
hand, if considered as Concepts, or with reference to wha( 
they denote, they are properly called di^und or discrete 
Notions^ fer they are only relatively different ^ they have 
at least so much in common, that they can be co-ordinated 
under some higher Concept. Thus, sweet apples and red 
apples are so far similar, that they both belong under the 
C^notion 0^ or fruit,. It i only stating the same 
distinction in other words to say, that Disparate Notions 
are Congruent, for they can be united in the same Con- 
cept ; but they do not denote any objects. On the other 
hand, the Disjunct do denote Objects, but 'they are not 
Congruent, for they canrfot be united m, but are only 
contained under^ the same Concept. 
- To apprehend stHl fttrther the nature of Concepts, they 
must be viewed in three aspects. First, if considered in 
themselves alone, they have Quantily; secondly, if con- 
sidered in reference to the mind or thinking subject in 
which they are conceived, they have Quality ; thirdly, if 
considered in reference to each other, they have Relation. 

1. The Quantity of Concepts. 

It follows from the defiqition which has been given, 
that a Concept is a magnitude or Quantity, and that this 
Quantity is. twofold. 'First, it has a number of Marks, 
w^hich are reduced to unity in Thought, because they are 
all conceived as inhering in one object or thing. This is 
its Quantity of Intension. Secondly, it denotes a number 
of objects, which are reduced to unity in Thought as one 
class or species, because each of them possesses all these 
Marks. This is its Quantity of Extension. Thus, the 
Intension of bird is a winged^ feathered^ vertdjraled^ biped, 
animal; in its Extension are contained all individual birds 
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and clasises of birds, as eagles^ vnUures^ hawksy pigeons^ &c. 
The pluraKtjr of objects which are denoted by the Con- 
cept are said to constitute a Logical whole, or. the whole 
of Extension; the plurality of Marks connoted by the 
Concept form a Metaphysical whole, or the whole of 
Intension. 

This distinction of Quantity has been expressed by Lo- 
gicians in various ways, which are here enumerated for 
convenience of reference, tiiough the forms of expression 
already given will be adhered to in the present work. 

A Logical or Universal whole A Metaphysical or Formal whole * 

has Extension^ has Intension^ 
Breadth, Depth, 

Sphere ; Comprehension ; 

contains under it, contains in it, 

denotes, connotes, 
Objects, Marks, 

Things. Attributes. 

This twofold Quantity of Concepts enables us to under- 
stand the seemingly opposite assertions, that the Subject 
of a proposition is in the Predicate, and yet that the Predi- 
cate is in the Subject. With reference to the Quantity 

* Besides the Logical and the Metaphysical, three other sorts of wholes 
have been distingnished by Logicians. 

1. The Essential or Physical whole is that which consists of Matter and 
Form, or substance and accident, as its essential parts. The characteristic 
of this whole is, that, as its parts do not exist 6at of each other, they cannot 
be sqMiBted except in Thonght. As Borgersdyck says, "the Form per- 
meates the Matter, and informs all its parts," so that Form and Matter are 
inseparable. 

8. The Mathematical or Integral whole, on the other hand, has parts 
which are external to each other, so that they can be divided asonder. 
This is the case with geometrical figures, as the tficmg^, the parallelogram, 
and with the human body and the Umbs, These have partes extra partes. 

3. A Gollectiye whole, or whole of Aggregation, has its parts separate 
and accidentally thrown toge£her ; as, an army, a heap of stones. 
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pf Intension, the Predicate is in the Bnbject, inasmuch 
as it. is but one of several Marks which make up our 
^oti(»i of the Subject, Thus, man is animal; animal moj 
be regarded as a part of man, because it is a part of the 
meaning of the word ; and, when taken in connection with 
the other parts, living^ two-handed^ rational^ makes up the 
whole Intension of the Concept Ttum, But in respect to 
the Quantity of Extension, mmi is contained under an- 
imaif — the Subject in lie Predicate, — since he is but one 
out of many kinds, all denoted by this one General Term, 
or contained imder this one Concept, animal. 

** We find two expressions in Aristotle, both of .which 
are sometimes rendered by * beinff in^^ — inesse, 1. vndpx^ip^ 
by which the Predicate is said to be in the Subject. This 

is equivalent to KanjyopuaBm. T6 A vnapx^i vamX ry B = tA 
A Koertjyoptirai Kork murrhs rov 3 = A. incst omni JB (= -4. t« 

predicated of ^my B «« AU B is -4.). 2, f Zww If, by which 
the Subject is said to be in the Predicate. A itntp iv SKt^ 
rf B ^ Omne A est B (All A is -B). This is exactly the 
reverse of lutniyoptXrai, The English language is defective 
in not haying, like the Greek and Latin, a proper Copula 
to express the relation of Intension aij well as that of Ex- 
tension. Thus the relation expreesed by *iro/>x«« and inest 
can (mly be strictly rendered into English by a circum- 
locution, * A is a quality belonging to B.' With the ordi-» 
nary Copula, both must be translated into the language of 
Extension."* 

Besides the Concepts which are formed from individual 
things, by abstracting their differences and uniting their 
common or similar elements, we can, by a perfectly similar 
process, form Concepts of Concepts ; and then, again re- 
peating this process, we obtain Concepts of iJiese Concepts, 
and so on indefinitely. In this way, we have in each case 

* Manssl, Notes to AJdrich, p. 45. 
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a Herarchy of ConceptB, of which only the lowest in order 
directly denotes individuals, while all the others directly 
denote other Concepts or classes, and cmly indireGtiy denote 
the individuals contained in those classes. Thus, tpamd^ 
terrier^ hound, masUff^ &c. are Concepts of the first or 
lowest order, each of them directly denoting certain indi- 
vidual aoiixnalff, whose common attributes have become, in 
Thougfatt the Marks of their class. Then, ab^mcting the 
diffeiencea of these classes, we have dog as a Concept of 
the second oirder, directly denoting tpamd, terrier, &C, and 
indirectly denoting the same individuals as before. Havmg 
formed in a similar mann^ secondary Concepts of eat^ foo^, 
fax^ hear, &e., by comparing all of these with dog, abstracting 
the differences and combining the similarities, we obtain the 
tertiary Concept ccen!dim'(u Again, comparing eamivin^ 
with rod&Kts, martupiahy ru/minamU, Sec, we have a Con- 
cept of the n^Et higher order, numimalf of which the Marks, 
fonning the Intension, are vertebrate, viviparam, warmr-Hood- 
ed, animai, eueMinff ite gefimg. it is evident that we can 
go on in this manner, rising through Concepts 3ucce8sively 
broader and broader in generalizatioB, till we reach the 
limit of hnmucn Thou^t in the Ccoicept thing, mtity, or 
cigeet ^f Thought, which connotes nothbig but exieienee 
(real or potential}, and denotes evergthmg, 

I have here intentkmally taken an iliisstration of the log- 
ical process of generalizatSon from Natural History, as the 
science in which clasdfication is most extenave and iMrecise, 
Ao^gh with 4e disadvaat»ge of introducing here a number 
of tedmical names peculiar to that science, and with which, 
as belonging to the Matter of Thought, Logic has nothing 
todo. But every word in our language, or in any language, 
perfectly corresponds to one of these zoological technicali- 
ties^ in that it occupies a definite place in some one of the 
coantless hieimrchies of Concepts which the human xnindj^ 
fisr vaziouE purposes, has been led to form* The greater 
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part of our mental life is spent in generalizing by successive 
steps, — that is, in forming Concepts of Concepts; — but 
always, except in the science of Logic, with special refer- 
ence to the particular things denoted by these Concepts. 
Logic, which deals only with the Form, and not the Matter, 
of Thought, needs a set of technicalities of its own, to de- 
scribe these steps of generalization, and all other processes 
of pu/re Thought, with reference, not to the things which 
they denote, but to each other and to the thinking mind. 
This is precisely the distinction, so fionous in the Scholastic 
philosophy, between firat and second intentions^ — a distinc- 
tion which has been ignorantly ridiculed by those who did 
not understand it, but which in itself is perfectly intelligible, 
and is as necessary as other technical distinctions in science, 
all of which, before they can be understood, require a 
knowledge of the elements of the special science in which 
they are taken. The burlesque question, utrum ehimcera 
bombinans in vacuo posset eomedere seeundas inteniioneSy is a 
good spedmen of the fbn which for a long time waa heaped 
on the study of Scholastic Logic. 

A first intention or nation is a Concept, whether of a low 
or a high order, which denotes things. Thus, in the illus- 
tration just given, spaniel^ dog^ camivor^ mammal^ — each 
and all denote certain animals ; they are First Intentions. 
On the other hand, a second intention or notion is a Concept 
which denotes first intentions — i. e. the former Concepts — 
in their relation, not to the things denoted, but to each other. 
Thus, if the three lower steps in every hierarchy of Con- 
cepts are denominated respectively, Variely, Species, Grenus, 
then these three names, applicable not only to ^panid^ dog^ 
eamivor^ but to every other corresponding set of three suc- 
cessive steps of generalization, express second intentions. 
*^ First Litentions," says Mr. Mansel, ^^ as conceptions of 
things, are predicable of the individuals conceived under 
them. Thus we may say, * Socrates is man, animal, &c/ 
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Second Intetntioiis are not so predicable; we cannot say, 
* Socrates is species, genns, &c.' So, when Genus is said to 
be predicable of Species, it is not meant that we can predi- 
cate the one Second Intention of ihe other, so as to say, 
^Species is Genus'; but that the First Intention amnial 
is predicable of the First Intention ma/n^ the relation of ihe 
one to the other being expressed by the Second Intentions 
gewm and species. For this reason. Logic was said to treat 
of second intentions applied to first.^^ * 

It is obvious that Second Intentions are the peculiar tech- 
nicalities of the abstract sciences of Lo^c and Grammar* 
In the physical sciences, we have to deal only with Con- 
cepts of things ; but Logic and Grammar need Concepts 
of our modes of .thinking and speaking of things, so fir as 
these modes are related to each other. Thus, we need the 
technical t^ms Genus and Species to express the relations 
in which the several Concepts, that form any one hierarchy 
or series, stand to each other. Th^ relations are indicat- 
ed in the following table. 

* Nota to AJdrich, p. 20. 
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or GoDoepts of Coa- 
e6|»tc, M thought rd- 
ativeiy to each other. 



Rgmmnm GeiUU. 



Species or siibftl- 
tern Geniu. 



Spedetf or subiit- 
term GeonB. 



Species or snbal- 
tern Genus. 



lofima Species. 



Ffrst Intenifons, 

or Ooixseptft of 

things. 



T^Ua^or Entiljf. 
Animai, 



Mamnud, 



Cundvotrm 



D09. 



Spaniel. 



Intension, 
or Mtrkt 



Stxistine. 

Existing, Ozguiiaed, 
sentient. 



Existing, oiganized, 
sentient, suckling 
tfieir joBng. 



Bztension, 
OlIeolideiMlid. 



•^ 



Eyerythiiig. 

Ehrery yertebmle, 
MoUHsk,. Arties 
nlate, and Ka- 
diate. 

Eveiy yertebrat- 
ed anhnal wbidi 
snciUtfritayaitng. 



jsxisnng, oigaonea, 

seotient, sncUing 

their joong, eat- tigers, &^ 
' ing flesh. ' 



Mastifib, spaniek, 
honnds; terri- 



Existing, oigaaized, 
sentient, snckling 
their yomig, tatrj. an, Att& 
ing fleshy digiti- 
grade. qoadniped. 



Silky-haired, water- 
dog, having all the 
preoeding llacks. 



Beai«, wolres; 
Imms, lioBSy 



AH indiyidnai 
spaniels. 



Put any other, an entirely different, series of First In- 
tentions in the place of those given in the table, — take, 
for instance, the series Man^ European^ Frenchman^ Pari^ 
tan, — and it is evident that the relations of these Con- 
cepts also to each other will be correctly indicated by the 
same Second Intentions as before. Man is now the Stun- 
mum Grenus, Parigian is the Infima Species, and the inter- 
mediate Concepts are the Subaltern Grenera or Species. 

A mere inspection of the table also brings to light the 
one law of Thought which determines the Quantity of 
Concepts. It is, that 3Ueimon and Extension^ the two 
Quantities of every C(meq>t^ are always in inverse ratio to 
eadi other. They must both be present; there must be at 
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least a mitiinniTn of each ; for a Concept muse alwtfyt con- 
note something and always denote something. But if we 
take a great number of objects, we can find but few attri- 
butes or Marks which are common to them all, while a few 
objects may have many common attributes. Looking at 
the table, we see that, in the Summum Genos, the fntea- 
sion is least: in the case there given, only one Mark — 
eapMng — is connoted ; while the Extension is greatest, for 
the same Concept denotes everything. Descending firom 
the Highest Genus, we see that the Intension steadily in- 
creases through the Subaltern Genera, while the Extension 
regularly diminishes. In the Lowest Species, the Intension 
is at its maximum, as Spamd connotes all the Marks of the 
higher Genera and one or two additional Marks, and the 
Extension is at its minimum, as there are fewer SpanieU 
than Dogs, still fewer than Camivarit, &c. It is only stat- 
ing the same law in other words to say, with reference to 
any one hierarchy or series of Concepts, that any increase 
of the Intension produces, ipso facto, a diminution fi the 
Extension, and any diminution of the former an increase 
of the latter. Observe, however, that it is only the ori^ 
ncd and essential Marks of which we speak, when we say 
that the number of Marks is inversely proportional to the 
number of objects denoted. The Original Marks cany 
their Derivatives along with them by necessary implica- 
tion ; and therefore we do not really increase the Intension, 
but only render it more explicit, when we annex certain 
Derivative attributes which were not formerly expressed — 
perhaps not even thought — as belonging to it. Thus, the 
Intension of triangle, as a plane figure having onlg three 
sides and three angles, is not at all enlarged by adding this 
Mark, ike sum of these three qngles being equal to two right 
angles, even though I now fyr the first time learn that this 
is their sum. Though I did not, therefore, previously think 
this Mark of the Concept, it did nevertheless belong to it 
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implicitlj, or by necessary inference ; and hence its express 
recognition does not alter either Quantity. In like man- 
ner, it is only the Essential Marks which determine the 
boimdaries of a Concept ; we do not enlarge the Intension 
of man as a rational animal^ by adding this Accidental 
Mark, aometimea learned. As for the Mark capable of 
learning^ that is a Derivative from rational. 

The metaphysical meaning of essence is, that internal 
eonstitutian of a thing which makes it what it is, — which is 
not only the source of its attributes, but is necessary to its 
existence. In this sense, of course, no finite mind can 
attain to a knowledge of the Essence of any real thing 
whatever. Passing by the disputes on this head as be- 
yond our province, it is enough to say that Logic (which 
has nothing to do with *' real things," as they belong to 
the Matter of Thought) considers the Essence of a Con- 
cept to he the aggregate of its Marks, or, in other words, 
the svm of the attrHmtes which it connotes. Still farther: — 
Formal Logic cannot inquire into the nature of these at- 
tributes, but designates them indifierently by letters of 
the alphabet, as being all of the same kind. It necessarily 
presupposes, as above stated, that only Original and Es- 
sential attributes are used as Marks of a Concept; and 
hence it looks only to their number, and not to* their 
quality. Therefore, the law is universal and absolute, — 
add or subtract a single Mark, and the Extension, or 
number of objects denoted, is thereby diminished or in- 
creased. Essential means inseparable or necessary ; take 
away an Essential attribute, and the Concept ceases to be 
what it was, and becomes another Concept with a wider 
Extension. Thus, from man as a rational animal, remove 
the Mark of rationality, which is Essential to him, and 
the remaining Concept is animal, which denotes all men 
and brutes also. 

Q-enerification, usually called Generalization, is the pro- 
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cess of rising, throagli the successive abstraction of Marks, 
from lower to higher Concepts. It is so called because the 
lower Concept is relatively a Species, and the higher one, 
to which we proceed, is relatively a Genus, having a wider 
Extension. Thus, we proceed from the lower Concept 
Mammal^ which is in this relation a Species, to the higher 
Concept Animaly which is in fhe same relation a Genus, 
by throwing out the Mark 9vxkling their ycwng. The 
name of this process, therefore, correctly indicates the act 
of heeominff a GentM, 

The contrary process, of descending from higher to low- 
er Concepts through the successive assumption of Marks, 
is called JDeterrnmation^ — more properly Specification, as 
it expresses the act of iecominff a Species, It has been 
well said, that it is the process of ^^ thinking <mt objects 
by thinking in attributes." Thus, we descend from the 
Genus Mammalia to the Species Camivora^ by throwing 
out all herbivorous animals, through bringing in the Mark, 
eating fie^h. 

It has already been observed, in treating of the Axiom 
of Excluded Middle and its applications, that every pair 
of Contradictory attributes, A and noUA, divide the uni- 
verse between them, as one or the other must belong to 
everytMng. Because a given attribute. A, can be affirmed 
only of a certain number of objects, it must be denied of 
all other objects; and we may express such denial by 
saying, all these others are NoUA. Hence we have a 
peculiar class of Concepts, called Negative or Privative, 
more properly Infinitated, of which the characteristic is, 
that they denote almost everything, and connote * next to 
nothing,' — that is, nothing positive. Thus they affi)rd a 
curious illustration of the law, that the two quantities of a 
Concept exist only in an inverse proportion to each other. 
Logically considered, the Extension of the Concept NotrA 
is infinite, embracing the universe of existence both real 
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and potential; for the sublaraction of a finite quantity, A, 
does not diminish infinity. Consequently, its Intension is 
zero; for it does not connote any Mark, bat only the 
absence of the Mark, A. 

PracticaUy considered, however, or with reference to 
the Matter of the Thought, ^^ the universe " in such cases 
is not thought absolutely but relatively; it means only 
the totaiify of that class of objects which we are thinking 
o£^ and to which A belongs. Thus, the two Concepts 
Frenchman and not^Frenchman are not thought to include 
all ihinga^ (which, if taken strictly, they would do,) but 
only all men. In like manner, nat-9?eafe, which, if rigidly 
construed, would denote every stock and stone, besides 
many animals, is actually thought merely as a synonyme 
for fenude^ and so denotes only about one half of the ani- 
mal kingdom. Sometimes^ the name is seemingly positive, 
but the Concept or thought is truly negative. Thus, 
paraUek are lines that do not meet; therefore, as two 
negatives destroy each other, njot-paraUd are lines that do 
meet,. — a really positive Concept under a Privative or 
Infinitated form. For this reason, some writers have ar- 
gued that infinite^ i. e. nat-finite^ is not thought negatively, 
but positively; for finite^ meaning limited or bounded^ is a 
restriction or negation of the maignitude which mjhdty 
asserts positively. On the other hand, it is maintained 
that the. essence of Thought, as such, consists in limitation 
or restriction ; for we cannot think any object except by 
distinguishing it, through its peculiar Marks, firom other 
objects ; consequently, to deny tkU restriction or negation, 
is to deny that the object in question has any peculiar 
Marks, or that it is distinguished firom other objects in any 
manner whatever, and thereby to reduce the Thought of 
it to zero. 



2. Thb Qtjalitt op Concepts. 

When considered in relation to the mind or thinking 
subject in which they are conceived, Concepts may be 
said to have Quality, according as they more or less 
perfectly represent to this mind the objects which they 
denote, and the Marks or attributes by which those objects 
are distinguished. The three virtues of Cleamess, Distinct- 
ness, and Adequacy constitute the perfection of Thought. 
The corresponding vices, of course, which render Thought 
imperfect, are Obscurity, Indistinctness, and Inadequacy. 
The Quality of a Concept depends on the degree in which 
it possesses each of these merits or &ults. 

It is evident, from this account, that the Quality of 
Concepts, depending on the characteristics not merely of 
possible, but of perfect, Thought, properly belongs either 
to tlie Doctrine of Method, or to what Hamilton calls 
Modified Logic, rather than to Pure Universal Logic. As 
the subsidiary processes of Definition aod Division, however, 
by which the Qualities of Clearness, Distinctness, and Ad- 
equacy are obtained, 2tre applicable to all Concepts, and, 
in a certain degree, regulate their formation and use in all 
minds, there is sufficient reason for considering the sul^ect 
here, instead of regarding it as a m^ie appendage to the 
science, to be treated only at the dose* It is sometimes 
convenient to depart a little fix>m a vigorously systematic 
arrangement, more being gained than lost by the sacrifice* 
For this reason, and even as a matter of necessity, several 
matters properly appertaining to the Relation of Concepts 
have been partially considered in the preceding section, 
under the head of their Quantity. Th^ filiation and inter- 
dependraice of the parts of a science are often such, that 
it is impossible to give a proper explanation of any one 
of them without presupposing some knowledge of the 
otherft* 
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A Concept, being the reduction of a plurality both of 
Marks and Objects to unity, supposes the power of thinking 
one and many both separately, and in their relation to each 
other, or together. We think the Concept clearly as a 
unity, when we can clearly distinguish it as one whole 
from other unities, — that is, from other Concepts regarded 
as wholes. We think it distinctly as a plurality, when 
we can distinguish both the Marks and the Objects which 
constitute it fix)m each other. The Clearness of my 
Concept of a given metal — iran^ for instance — depends 
on the fulness and precision with which I distinguish it 
as one whole irom other Concepts, especially of those 
substances which, like the other metals, tm^ copper^ plati-' 
num^ as nearest or most similar, would be most likely to 
be confounded with it. The opposite of this merit is Ob- 
scurity. On the other hand, the Distinctness of a Concept 
depends on the ftdness and precision whereby I apprehend 
it as a plurality, — that is, as connoting many attributes 
or Marks, which I clearly distinguish from each other, 
and as denoting many Objects, which also I can clearly 
distinguish from each other. Th^ former, or the dis- 
tinct apprehension of the several Marks, is its Internal 
Distinctness; the latter, the distinct apprehension of the 
several Objects contained under it, is its External Dis- 
tinctness. The opposite of this merit is Indistinctness. 

It is evident that these qualities of a perfect Concept 
may exist in an indefinite number of degrees; and it is 
also evident, that a C(mcept may be quite Clear, while 
it is but very imperfectly Distinct. A young child may 
have a very Clear notion of a clock, as distinguished from 
the other objects in the room, and still have but a very 
Indistinct apprehension of its parts, properties, and uses, 
or of the various kinds of horological instruments all 
denoted by this name. On the other hand, Distinctness 
necessarily involves Clearness ; I cannot have a Distinct 
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apprehension of all the Marks of a Concept, without being 
thereby enabled clearly to distinguish it as one whole £rom 
other Concepts. The fact, that we may be able very 
clearly to discriminate a whole firom other wholes, or a 
Concept frotii other Concepts, though we can but indis- 
tinctly separate in thought the parts or the Marks which 
constitute that whole or that Concept, is thus illustrated 
by Hamilton, from the analogy of our Perceptive and 
Representative Faculties. 

^^ We are all acquainted with many, say a thousand, indi- 
viduals ; that is, we recognize such and such a countenance 
as the countenance of John, and as not the countenance of 
James, Thomas, Richard, or any of the other 999. This 
we do with a clear and certain knowledge. But the coun- 
tenances which we thus distinguish from each other are, 
each of them, a complement made up of a great number 
of separate traits or features ; and it might, at first view, 
be supposed that, as a whole is only the sum of its parts, 
a clear cognition of a whole countenance can only be re- 
alized through a distinct knowledge of each of its constitu- 
ent features. But the slightest consideration will prove 
that this is not the case. For how few of us are able to 
say of any, the most familiar face, what are the particular 
traits which go to form the general result: and yet, on 
that accotmt, we hesitate neither in regard .to our own 
knowledge of an individual, nor in regard to the knowl- 
edge possessed by others. Suppose a witness be adduced 
in a court of justice to prove the identity or non-identily 
of a certain individual with the perpetrator of a certain 
crime, the commission of which he had chanced to see ; -^ 
would the coimsel be allowed to invalidate the credibility 
of the witness by, first of aU, requiring him to specify the 
various elements of which the total likeness of the accused 
was compounded, and then by showing that, as the witness 
either could not specify the several traits, or specified 
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what did not agree with the features of the accased, he 
was therefore incompetent to prove th^ identity or ncm- 
identity required ? This would not be allowed. For the 
court would hold that a man might have a clear perception 
and a clear representation of a &ce and figifire, of which, 
however, he had not sepaiutely considered, and could not 
separately image to himself, the constituent elements. 
Thus, even the judicial determination of life and death 
supposes, as real, the difference between a clear and a 
distinct knowledge: for a distinct knowledge lies in the 
knowledge of the constituent parts ; while a dear knowl-> 
edge k only of the constituted whole. 

*^ Continuing our illustrations from the human counte- 
nance ; we all have a dear knowledge of any &C6 which 
we have seen, but few of us have distinct knowledge even 
of those with which we are familiar ; but the painter, who, 
having looked upon a countenance, can retire and repro* 
duce its likeness in detail, has necessarily both a clear and 
a distinct knowledge of it. Now, what is thus the case 
with, perceptions and representations, is equally the case 
. with notions. We may be able clearly to discriminate one 
ooheept from another, although the degree of consciousiiess 
does not enable us. distinctly to discriminate the various 
oomponent characters of either concept from each other.^' 

Oleamess and Distinctness, with their opposites, were 
first regarded as qualities of vuion merely, being applied 
only to objects 09 seen^ their signification being afterwards 
extended by analogy to the other senses, and finally to 
Thought. The distinction between them, first fully pointed 
out by Leibnitz, was admirably illustrated by Krug, in a 
passage which is thus paraphrased by Hamilton. 

"In darkness — the complete obscurity of night — we 
see nothing, — there is no perception, — no discrimination 
of objects. As the light dawns, the obscurity diminishes, 
the deep and uniform sensation of darkness is modified,— 
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we are consdoos of a change, — we see something, but 
are still unable to distinguish its features, — we know not 
what it is. As the light increases, the outlines of wholes 
begin to appear, but still not with a distinctness sufficient 
to allow tts Xo perceive them completely; but when this 
is rendered possible, by the rising intensity of the light, 
we are then said to see clearly. We then recognize 
mountains, plains, houses, trees, animals, etc., that is, we 
discriminate these objects as wholes, as unities, from each 
other. But their parts, — the manifold of wj[iich these 
unities are the sum, — their parts still lose themselves in 
each other; they are still but indistinctly visible* At 
length, when the daylight has fiiUy sprung, we are en- 
abled likewise to discriminate their parts; we now see 
distinctly what lies around us. But still we see as yet 
only the wholes which lie proximately around us, and of 
these, only the parts which possess a certain size. The 
more distant whdes, and the smaller parts of nearer 
wholes, are still seen by us only in their conjoint result, 
only as they concur in making up that whole which is for 
us a visible minimum. Thus it is, that in the distant for- 
est, or on the distant hill, we perceive a green sur&ce; 
but we see not the several leaves, which in the one, nor 
the several blades of grass, which in the other, each con- 
tributes its effect to produce that amount of impression 
which our consciousness requires. .... Clearness and 
distinctness are thus only relative. For between the ex- 
treme of obscurity and the extreme of distinctness there 
are in vision an infinity of intermediate degrees. Now, 
the same thing occurs in thought* For we may either be 
conscious only of the concept in general, or we may also 
be conscious of its various constituent attributes, or both 
the concept and its parts may be lost in themselves to con- 
sciousness, and only recognized to exist by effects which 
indirectly evidence their existence." 

4» » 



82 THE DOCTBINE OF CONCEPTS. 

The Adequacy of a Concept depends on the number 
and the relative importance of the Marks which constitute 
it, considered as more or less perfectly representing the 
objects which it denotes. A Concept may be perfectly 
Clear and perfectly Distinct, and still be a very Inadequate 
representation of the class of things for which it stands ; 
for it may connote but two or three out of the many 
attributes which they possess, and eren these two or three 
may be relatively insignificant, or of trifling import as com- 
pared with several of those which are omitted. The old 
Concept of man^ happily ridiculed by Aristotle, which 
described him as a two-legged ammal withovt fea^herSy is 
Clear, for it enables us easily to distinguish man from all 
other animals ; and it is Distinct, for its three Marks are 
easily distinguishable fix)m each other; but it is very 
Inadequate, as it omits man's crowning and peculiar at- 
tribute as a rational being. We may have a very Clear 
and Distinct Concept of an elephant^ as a quadaraped that 
drinks through its nostrils; obviously, however, this is a 
veiy Inadequate representation of that sagacious and gi- 
gantic brute. 

The difference between the artificial system of Botany 
invented by Linnaeus and the Natural System of Jussieu 
illustrates very well 'the importance of making a proper 
selection, and taking a sufficient number, of attributes 
wherewith to determine the classes of things which we 
think. Every plant may be perfectly distinguished firom 
all other plants, and easily referred to its proper class, in 
a system founded, like that of Linnaeus, exclusively upon 
the number, situation, and connection of its stamens and 
pistils. Such a system fiimishes an easy mode of as- 
certaining the names of plants, just as the alphabetical 
arrangement of words in a dictionary is the easiest way 
of enabling one to find any word that he wants. But 
the arrangement is artificial and arbitrary, the. number 
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and relatiTe sitoation of ike stamens and pistils in a plant 
no more determining its leading and essential character- 
istics, than the significance and mutual relations of words 
depend upon the position which their initial letters happen 
to occupy in the alphabet. In the Natural System, these 
promment and essential attributes of plants axe made to 
mark out the classes into which they axe divided, and 
thus the relations which actually exist between the. things 
themselves stand out with the same relative prominence 
in the thoughts wherein they are represented to conscious- 
ness. The Concepts here not only denote their objectSt 
but r^e^ themin a manner whil appro Wtes, ^^ 
distantly, the fidness of Intuition. 

The three merits of Clearness, Distinctness, and Ade* 
quacy, which constitute the Quality of a Concept, pre- 
su{^>ose a reference to some standard, which, for the very 
reayson that it is a standffrd^ must be independent of our 
Thought,-*— that is,, not subject to arbitrary change in 
Thought. Strictly speaking, every Concept considered 
merely as such, or as an individual Thought in conscious- 
ness, must have its own degree of each of these merits, 
and cannot change ihis degree without becoming a dif- 
ferent Concept from what it waj9« Whatever &ults may 
be imputed to it when it is compared with some standard, 
it may still be said of it, even in its present state, that 
it connotes something and denotes something, and thus 
has all the essential characteristics which enter into our 
definition of a Concept. Any change to which it may 
be subjected is not an improvement of this Concept, but 
the substitution of another in its place, having difierent 
Marks, and therefore denoting not the same objects as 
before. Such a change or substitution can be required 
only tiirough a reference in Thought to some standard, to 
which this Concept, or the Concept as it now stands, 
does not conform, but to .which it was previously implied 
that it ought to conform. 
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Hiere are turo standards, one of the name and the o^ojei^ 
c£ (he ikmg^ to one or the other of which every Concept 
which the mind can form is, at least tacitly, referred. 
Words, which are the names of Concepts, are the means 
gf oommnnicating onr Thonght to others; and they cannot 
peiftMrm this office unless they hare the same signification 
to the heaver as to the qieaker ; that is, each name must 
call iq) the earns Concept in the minds of both. A Con* 
ceyt may be &alty, then, not ae a Ckmeept, (for ia this 
xespect, or in' reference to the mere Form of Thought, 
6tte Concept is as good as another,) but because it has a 
wnmg name, whereby it improperly assumes to be the sasM 
Thought which is designated by that name in the minds of 
ether persons generally. Thus it is that langviage, among 
its other offices, has an important influence in the regula- 
tion and fixation of Thought. We do not diassify things 
and form Concepts of them arbi||;arily, each one according 
to his own preferences; bat tibe necessity of maintaining 
intercourse with other minds unposes on us a constant 
effi»rt to approximate our Thoughts to theirs, — that is, 
to the Thoughts which they have fixed and established 
for general use through stamping upon them certain names. 
The Thoughts which I . attach to the words ekurdhy etate^ 
ffovemment^ for instance, may be as correct and pn^r, 
in ihemeelvee eoneidered, as the connotation which you 
attach to tiiem ; but it is a decisive objection to my mode 
of thinkmg, if I attach these old and famih'ar names to 
peculiar combinations of Thought which they never before 
designated, and to which people generally do not now 
give these appellations. Owing to the symbolic use of 
language, in which, as already explained, words are em- 
ployed as temporary substitutes for Thoughts, we are 
continually learning and using words beftn'e we have fiiUy 
learned their meaning. Oradoally, by a process of in- 
duction, we accommodate our use of tiiese words to their 
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establkfaed usage ; and it is wliile thvs learning, that our 
Thoughts aire said to be wanting in Cleamess, Distinctness, 
and Adequacy. In trath, it is not our Thoughts which 
^re dms fiuiltjr, bat our apprehension of other peopie^s 
Thoughts, or, what is the same thing, of the meaning 
whiok dwy attach to certain words. My own Concepts 
of diurdi, state, Ac. are Clear and Distmct enough, unless 
indeed I now hear these words for the first time; but I 
cannot dearly distinguish what I imperfectly understand 
to be tfowr Concepts of th^n iSrom certain .other kindred 
or nearly allied Thoughts; or I have but an Indistinct 
knowledge of the several Marks wluch are connoted in 
the Concepts which you and other men have of them; 
or my ccmnotation of these Marks is Inadequate, — thai 
is to say, not so ftill as other people's. 

The second standard to which our Concepts are referred, 
irken they «:e said to b^ deficient in QuaKty, « the c1m« 
of tkings which they denote, and which they consequently 
ought to represent as perfectly as possible. Thus, every 
artisan, through long use, has a more Adequate, Clear, 
and Distinct Concept of each of the tools of his trade, 
^ach of the objects which he works upon, and each of the 
|»!Ocesses to which these objects are subjected, than it is 
possiUe for other persons to possess who have no special 
&miliarity with the business. The Concepts which these 
other persons have may be perfect enough for the correct 
use of language; that is, they may ^ply the technical 
names rightly. But when compared with the fiill and 
accur&te Notions which have been acquired by experts, 
they appear to be, as they are, very imperfect representa- 
tions of the ikifigs themselves. 

The difference between these two s^dards to which all 
Concepts, in respect to their QuaUty or degree of perfec- 
tion, are referred, enables us to tmderstand the distinction 
which logicians long ago established between fkmhinal and 
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reai Definitions. This distincti<m has been very imperfecdj 
apprehended by many, especially by those who, unable to 
find any other mode of distinguishing the two sorts of 
definition, have held that a Nominal one consisted only in 
explaimng the meaning of the word by synonymes, or by 
unfolding its etymology. Such a process would be Gram-* 
matical rather than Logical; ri^tiy considered, it is no 
definition at all. A Nominal Definition is the distinct 
explication of M the Marks which are connoted in the name 
of the Concept by general consent^ as evinced in the use 
cf lanffuage. But language is impeifect, and words in 
common use often signify much less than exact science 
requires. A Real Definition is a distinct ea^lication cf 
mU those Marks, and those only, which a car^fvl examination 
of the class of things denoted by the word proves to be both 
Original and EssentiaL It is obvious that the N<»ninal 
and the Real Definition of a Concept will often coincide. 
This is usually the case with the technical terms in every 
science, especially tiiose of recent origin, whose connota- 
tions are usually determined with great care before their 
names are invented. In other cases, as already explained, 
tiie two definitions may differ very widely firom each other. 
The ftirtiier consideration of Definition, and of Division 
also, as the subsidiary processes by which the Quality of 
Concepts may be improved, must be postponed till after 
we have treated of 

8. The Relations of Concepts. 

The Relation of Concepts, as already remarked, is a 
technical phrase, which is understood to mean their Re- 
lations to each other only, and not to the other forms of 
Thought, which will be considered hereaftier. 

A series or hierarchy of Concepts, formed by successive 
steps of Generification, like tiie one given in tiie table on 
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page 72, represents a saccession of Concepts as siAordir 
rutted to each other in their two Quantities of Extension 
and Intension. But the names of the Second Intentions, 
"Which express the Relations of these Concepts or classes 
to each other, are given with primary reference to the 
Extension only. Unless express notice is given to the 
ocmtrary, therefore, we shall always speak only of their 
Halation in Extension. Of any two Concepts in such a 
series, that one is called the iSuperior^ Eigher^ or Broader^ 
which has the greater Extension, — that is, which de- 
notes the larger number of individnal objects ; it may 
also be called the Superordifuxte. The other, having less 
Extenfflon, or denoting fewer Individuals, is called Inr 
ferior^ Lower ^ Narrower^ or Subardmate. Thus, referring 
to the table again, animal is Superior or Superordinate to 
mammalr which, as included under it, or denoting fewer 
individuals, is called Inferior or Subordinate. The Supe- 
rior, also as the more general notion, and as obtained by 
the process of Generification or throwing out Marks, is 
called the Genus; while the Inferior, as more vpedfic^ and 
obtained by the process of Specification, or thinking in 
Marks, is called the Species. These names being merely 
relative, it is evident that the same Concept is, at the 
same time, a Genus to any lower Concept, and a Species 
to any higher one. 

The Highest or Broadest Concept in such a series, 
denoting' most individuals and connoting fewest Marks, is 
called the Summum Genus; hence, it is defined by logi- 
cians to be a Q-enu% which cannot become a Species. On 
the other hand, the lowest Concept in the series, as denot- 
ing the least and connoting the most, is called an Infima 
Species. In fact, it denotes individuals only, and not any 
classes or Species of individuals ; therefore it is defined to 
be a Spedes which cannot become a Q-enus. Each interme- 
diate Concept, as we have just said, is a Species to those 
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above it, and a Genus to those below it. Its next Higher 
neighbor is called its proximate Grenus ; and its next lower 
one might be termed a proximate Species, though this term 
is not in frequent use. 

When the name of any Higher Concept is ajqilied as the 
name of a Lower one, or of an individual, it is called its 
abstraet name, or its denorndnation in the abstract; the pecu-* 
liar or proper appellation of this lower Concept or indi- 
vidual is called its concrete name. Thus, animal is an 
Abstract, and man the Concrete, name of a rational animal; 
and again, relatively, Tnan is the Abstract, and John the 
Concrete, appellation of the individual, ihii man wham we 
are speaking of* These names obviously have reference 
to the Intension of the Concept, Ihe Abstract name being 
obtained by Abstraction, that is, by throwing out Marks, 
and the Concrete signifying all the Maiics taken together 
(jxynrcreeco^ grown together)^ or the whole Intension. 

According to another and more frequent use of language, 
an ^^ Abstract name " has a narrower signification than the 
(me here indicated, being, applicable* only to one peculiar 
Species of Higher Concept, instead of denoting the Abstract 
use of any Higher Concept whatever. What appears only 
as a Mark of the Concept in its Lower or Concrete use, is 
itself a Higher Concept ; and if its denotastvm is then 
altered, — that is, if it no longer denotes things as before, 
but only various kinds and degrees of that attribute which 
the Concrete term connotes, — it is then, and then only^ 
commonly called an Abstract term. Thus, to recur to the 
instance already given, man connotmg rational animal, we 
may take rational instead of ammal as the Higher Con- 
cept ; and then, altering its denotation, we may understand 
it to mean, not rational beings, but various kinds and de- 
grees of rationality. Hence, such terms as rationality^ 
redness, whiteness, humaail^ &c. are called Abstract 
names. According to tlus ase, an Abstract term is one 
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which denotes that which, in its Concrete apj^cation, it eoiir 
TUdted; it is a Mark or attribute considered as a Aing. 

The Relations thns far explained, as arising from the 
higher or lower position of a Concept in the series or 
hierarchy to which it belongs, are all denominated Relar 
tions of SubordiriatiKm. Thej may be aptly symbolized by 
a series of concentric circles, thns : **- 

Here, A, having die greatest 
extent, and so containing all the 
others under it, represents the 
Snmmum Genus ; while F, as 
least extended, and denoting 
only individuals, not classes, 
represents the Infima Species. 
Any intermediate circle, C, is a 
subaltern Genus or Species, be- 
ing G^mus to D and Species to B. 
If we were to use the same diagram to symbolize the 
Relations of Intension, since the two Quantities are in 
inverse ratio to each other, lie order of the letters would 
be reversed. F, as connoting the most Marks or having 
the largest Intension, would be the outermost circle, and 
A, having the least Intension, would be the innermost or 
smallest. 

In general, and for practical purposes, the terms Sum- 
mum Genus and Infima Species are applied not in an 
absolute, but only in a relative sense j — relative, that is, 
not to the totality or the smallest class of aU conceivable 
things^ but to the totahty or the smallest convenient class of 
Mo*^ things onlg which we are now ikinhing of; say, all the 
objects of some particular science. Thus, in Zoology, anin 
mal is considered as the Summum Genus, no notice being 
taken of vegetables and minerals; and what is usually 
termed a "Variety" or "Sub- Variety" — King Charles 
Spaniel, for instance — is an Infima Species. 
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Absolutely speaking, logicians maintain that Smnmum 
Genus and Infima Species are both unattainable) — that 
they are limits of classification in Thought, which we can 
approximate, but never reach. They express this impossi- 
bility under the form of two Laws of Thought. The first 
of these, called the Law of Homogeneity, affirms that thingis 
the most dissimilar must, in some respecte, be similar or 
homogeneous ; and consequently, any two Concepts, how 
unlike soever, may still both be subordinated under some 
higher Concept. Thus, aninuUs and vegetableB^ distinct as 
they are from each other, are both contained under the 
higher Concept organized natural ohfecta. And even fi*om 
this connotation, if we subtxaict the Mark organized, the re- 
mainder will be a still higher Concept, natural objects, which 
will include min^raU, as well as animdU and vegetables. 

On this ground, Mr. Mansel and other logicians main- 
tain' that thing or entity, connoting but ons attribute, exist- 
ence (real or imaginary), which would seem to be an 
absolute Summum Genus, is not thinkable. They deny 
that it is a possible object of Thought, on the ground seem- 
ingly that it does not contain a plurality of attributes. 
But as reasons have already been assigned (page 61) why 
a Concept, as actually thought by us, may have only on© 
attribute or distinguishing Mark, I cannot see why ens is 
not thinkable, as distinguished fi*om mhH, which has not 
even this one attribute of (real or imaginary) existence, and 
is therefore certainly not conceivable. That it is a very 
vague and indefinite Thought, is admitted ; this is a conse- 
quence of its connotation being reduced to a minimum. 
But to say, that " distinguishable from notJiing '^ is tanta- 
mount to affirming that it is not distinguishable at all, seems 
to me in this connection, or for the purposes of pure 
Thought, a mere quibble. I can certainly think a difier- 
ence — that is, a relation — between being and no-being, 
though only one term of the relation is positive, and the 
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ofcher is merely neffotive. The algebrsdst finds a veiy dis- 
tinct relation between plus a and minus a, as the presence 
of one in place of the other afiects the results of his calcu* 
lation very sensibl j ; and both these expressions are clearly 
distrngoishable firom zero. It is too much of a paradox to 
affirm that there is no di^rence in Thought between 9om&- 
tikinff and nothing. 

About the second principle, called the Law of Heteroge- 
neity, there is no dispute. According to this Law, things &e 
most similar must, in some respects, be dissimilar or hetero- 
geneous; and consequently, any Concept, however large 
its Intension may be, may still have that Intension- in- 
creased, without thereby descending to individuals. What 
is relatively an Infima Species, or considered as such for 
the purposes of some particular science, may be again sub- 
divided into two or more, and so on indefinitely. Thus, 
King Charles Spaniel may be subdivided into such Spaniels 
one year old^ and those of two years or older; into those 
bom in JEurope, and those bom in America ; into those ahove, 
and those below^ three pou/nds in weighty &c. Though, as 
Mr. Mansel remarks, ^^ as &r as the Laws of Thought are 
concerned, it is permitted to unite in an act of conception 
all attributes which are not contradictory of each other, it 
is impossible in practice to go beyond a very limited num- 
ber. The number of attributes in the universe not logically 
repugnant to each other is infinite ; and the mind can there* 
fore find no absolute limits to its downward progress in the 
formation of subordinate notions." * • 

The Belation of Co-ordination exists between different 
Species which have the same Proximate Genus ; two or 
more Species are thus said to be Co-ordinate when each 
excludes the other from its own Extension, but both or all 
are included under the Extension of the same nearest 
Higher Concept. For instance, dog^ wolfy cat^ lum^ bear^ 

* Prolegomena Logica, p. 169. 
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Ac. are Oo-ordinate Species under the same Genus, Oar* 
nivara; each excludes the otiiier, ~ what is tvo^ is not eat, 
— but all alike are OamivQr€u As the two Quantities of a 
Concept are in inverse ratio, and as, in reference to Ex- 
teninon, the Species is contained under the Genus, so, in 
reference to Intension, the Genus is contained in the Spe- 
cies. Thus, the Intension of every Species contains the 
Grenu8,-**11iat is, the a^regate of Marks which charac- 
terize the Genus, — and the Specific Di&rence^ — that is, 
the a^^regate of Marks by which this ^pedes is distin- 
guished both from the Genus to which it is Subordinate, 
and -from the other Species with which it is Co-ordinate.. 
Man is a rati(mal animal: — here, animal expresses the 
Genus to which man belongs, and rational is the Specafie 
Difference whereby man is distinguished from other Speoiefl 
(^ animals. 

Two things may be said to be ffenerioalhf diffwent^ when 
they belong to different Genera ; speeificaify d^^rent, when 
they belong to different Species; individuaUy at rvumerir 
eaUy differ enJt, when they do not constitute one and the 
»me reality. But a* ev«ry member of the hierarchy, 
except the highest and the lowest, may be viewed indif-* 
ferently as dther Genus or Species, gefiuric d^erence and 
ipecifie d^erenee are only various expressions fer the same 
thing. 

^* Individual existences," as Krug remarks, ^*can only 
be p^*fectly discriminated by external- or internal Percep- 
tion, and their numerical differences are endless; ibr of 
all possible Contradictory attributes, the one or the other 
must, on the principles of Contradiction and Excluded 
Middle, be considered as belonging to each individual 
thing. On the other hand. Species and Genera may be 
perfectly discriminated by one or few characters. For 
example, triangle is distinguished from every Genus or 
Species of geometrical figures by the single character of 
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tritateraliiy* It is, therefore, &r easier adequately to de^ 
scribe a Genus or Species than an Individual; as, in the 
latter case, we must select, out of the infinite multitade 
of characters which an Individual comprises, a few of the 
most prominent, or those by which the thing may most 
easily be recognized." We may describe^ but cannot define, 
an Individual, as there would be no end to the enumerar 
tion of its peculiar attributes. In such case, the only 
adequate definition is a view — an Intuition — of the thing 
itsel£ Omnis intuitiva notUia est definition 

The other Relations of Concepts to each other may be 
very briefly indicated. Ccmcepts are said to intierseet, 
when the Extension of one coincides in part, and only in 
part, with the Extension of the other. Thus, Frenchman 
and Protestant are Intersecting Concepts, for some French- 
men are Protestants and some aire not, some Protestants 
are Frenchmen and some are not. These may be sym- 
bolized by two circles whose ckcumferences cut or intersect 
each other. Exclusive Concepts — animal and vegeteMe^ 
for instance — do not coincide in any part of their Ex- 
tension, and may therefore by symbolized by two circles 
which lie wholly apart tibe one firom the other. Medjh 
roeating^ ConverUbU^. ox Coeaatensive Concepts are those 
which have precisely the same Extension, as Uvinff being 
and organized being^ since everything which lives is or- 
ganized. Two circles of the same diameter, and laid one 
upon the other so as to coincide throughout, would aptly 
represent Convertible Concepts, 

4. Definition and Division. 

It has abready been said, that a Concept is intemaUg 
Distinct when we can fully enumerate and clearly distin- 
guish from each other all its original and essential Marks. 
The process through which this is accomplished is called 
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Definition. Again, a Concept is externally Distinct wlien 
we can fiilly enumerate all its subordinate Genera and 
Species. This process is called the Division of the Con- 
cept. Both processes have reference to one or the other 
of the two standards, — the name and the tMng^ — by 
which it is determined whether the Concept in oilr minds 
is, what it purports to be, a fiiithful copy or representation 
of what is generally designated by that name, or a fall 
enumeration of the original and essential attributes of the 
class of things so designated. We will first consider 
De'finition of names only. Division relating only to classes 
of Odngs^ the object of both processes being not to de- 
termine and render distinct the Concepts which we already 
possess, but to substitute others for them which shall more 
perfectly answer our purposes. The Concept to be defined 
should be called the definiendum^ the Definition itself 
being the definientia. 

A Definition consists primarily of two parts, the ftoxi- 
mate Genus and the Specific Difierence of the Concept 
defined; for these two elements, as we have just seen, 
make up the whole Intension of every class. Thus, 
eamivor is a flesh-eating mammal; the word mammal here 
denotes the Proximate Genus, and flssJireatmg the Specific 
Difference which distinguishes camivora firom other mam- 
mals. Such a Definition, however, is incomplete, as it is 
further hecessary to define the Genus which makes a part 
of it ; and this can be done only by considering this Genus 
(mammal) as a Species, and assigning to it its own Proxi- 
mate Genus (the next higher one in the hierarchy), ani- 
maly and its Specific Difference, suckling its young. We 
proceed in this manner till we have reached the Summum 
Genus, each Specific Difference successively taken up be- 
ing the Mark which was abstracted in the original process 
of Generification, and the sum of these Differences being, 
therefore, the aggregate of all the Marks which make up 
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the Intension of the Concept first proposed to be defined. 
^ What may be called the secondary or proper Definition, 
then, as before stated, is the distinct explication of all the 
Marks which are connoted in the name of the Concept. 
Thus, having successively defined dog as eamivor^ emmivor 
as mammal^ mammal as animal^ and animal as tJdng^ 
annexing in each case the corresponding Specific Difier- 
ence, we then sum up all these Specific Diiferences, and 
thus form the proper Definition consisting solely of these 
DiflTerences, — that is, of all the Marks which the de- 
finiendnm connotes. Hence it appears, that though the 
defining analysis is of the Intension only, yet it is regu- 
lated by the Extension, as the Extension determines the 
order in which the Intension is resolved into the Marks 
which are its elements. 

It is obvious also, that Definition by Genus and Specific 
Difference in all its successive steps supposes a previous 
knowledge of the whole hierarchy of Concepts through 
which it ascends, and therefore it only explicitly enu- 
merates the Marks which were already implicitly known. 
The Classification here precedes, and is the means through 
which we form, the Definition. Usually, however, we 
proceed in the inverse order of this process : we seek first 
for the Definition, — that is, for a knowledge of all the 
origmal and essential attributes of a class of things, — ■ as 
a preliminary step towards determining the Classification, 
or assigning the class to its proper place in a hierarchy 
of Concepts. Here, the Definition is primarily of the 
thing^ and only secondarily of the name^ the problem be- 
ing how to determine the sum of the original and essential 
characteristics of this class of things. The following are 
the Rules usually given by Logicians for the solution of 
this problem, — that is, for the proper formation of Defi- 
nitions. 

1. A Definition must be adequate ; that is, it must have 
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precisely the same ExtensioB as the thing defined. If 
not, if the Predicate defining denotes more objects than the 
Subject defined, the Definition is too Wide ; if it denotes 
fewer objects, it is too Narrow. Thus, when a triangle 
is defined "a figure having three rectilinear sides," the 
Definition is too Narrow, as there are spherical triangles 
to which it will not apply. If we say, ^^ water is a com- 
pound of oxygen and hydrogen," the Definition is too 
Wide, as it includes not only water, but something else, — 
a deutoxide of hydrogen. When tliis rule is complied 
^th, the Definition and the thing defined are Reciprocat- 
ing or Convertible Concepts; consequently, everything 
to which the Definition applies, and nothing to which it 
does not apply, is the thing defined. When this is the 
case, our Concept of this class of things has become per- 
fectly Clear, or distinguishable fi*om all other Concepts. 

2. The Definition must not be tautological; that is, it 
must not contain the name of the thing defined, as this 
is precisely the word which vire are bound to explain. It 
is equally a violation of this rule to allow any of the 
derivatives of this name, or any of its correlative notions, 
either one of which can be explained only through the 
other, to constitute a part of the definition. This iault is 
called *^ defining in a circle." Lexicographers often &I1 
into it unawares, as when they define a hoard to be ^^ a thin 
plank," and then a plank to be ** a thick board " ; or when 
they say that Itfe i* " vitality, the state of being alive, 
the q)posite of death." 

3. A Definition ought not to proceed by Negative or 
Disjunctive attributes, when it is possible to avoid both. 
You cannot teach me what a notion is, by merely de- 
claring what it is not, or tiiat it is one of several things 
without indicating which one is intended. It is no real 
Definition to say of paraRds^ tiiat they are " lines which 
do not meet," or of oxygen^ that it is ^^ one of the gases 
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fit for respiration," But convenience often requires what 
Logicians call division by dichotomy^ in which a Genus is 
divided into two Species having Contradictory Marks ; that 
is, one of these Species has, and the other has not, cer- 
tain well-defined characteristics, the latter, of course, being 
capable only of Definition by negation. Thus Cuvier, 
having determined with great precision the attributes of 
Vertebrated animals, found it convenient to regard all 
other animals as Invertebrates, that is, as not possessing 
these attributes. 

4. A Definition must be precise, — that is, it must con- 
tain nothing unessential or superfluous. Thus, all Deriva- 
tive Marks should be excluded as superfluous, after their 
Originals have been enumerated; for they are virtually 
contained in those Marks ftom which they are deduciUe 
by the necessary Laws of Thought, so that the mention 
of them only cumbers the Definition without really enlarg- 
ing it. That a triangle is ha^ of a parallelogram^ is no 
proper part of the Definitiofi of a triangle, inasmuch as 
it is a necessary consequence of this figure having three 
sides and three angles. Unessential attributes are also 
superfluous ; that man is a featherle^ biped is an accident, 
not an essential trait, of his humaraty. Give him a coat 
of feathers, and he is still man ; but deprive him of ratioffk' 
atity^ and he is no longer human. 

5. A Definition must be perspicuous; for we define 
only in order to make more clear, and obscure or figurative 
expressions do not conduce to this end, but only increase 
the difficulty. " Tropes and figures," says Krug, " are log- 
ical hieroglyphics: they do not indicate the thing itself, 
but only something similar." But many expressions, origi- 
nally metaphorical, have ceased to be so through long 
use in their secondary meaning. Their original significa- 
tion has become obsolete, and no longer recurs to perplex 
us. This is the case with nearly all tl» words which 

5 
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now denote mind and its operations, though they were 
first applied only to what is material. 

Dr. Thomson takes a wider view of Definition, bs in- 
eluding any Predicate which may be "usefiil to mark otU 
for us more clearly the limits of the subject defined, and 
is therefore capable of being employed as a Definition for 
some thinker or other." " Any of the Predicates we 
propose to include," he continues, ^^ though not the ahBolute 
Definition, not the Grenus and Difierence, may be em- 
ployed as a Definition by some particular person, and may 
to him fiilfil the purpose of the best logical Definition 
which can be given, ^*and therefore ought, if possible, 
to be comprehended under the same head." In conformity 
with this view, he enumerates the following six sources 
firom which convenient Definitions may arise. 

*M. From Resolution, when the Marks of the definitum 
are made its definition; as in * a pension is an allowance 
for past services.' It is not necessary that the Marks 
should be completely enumerated, — that the conception 
should be strictly adequate, — but only that the Marks 
should suffice for the identification of the Subject, as belong- 
ing to it all and to it alone ; so that Aristotle's Property 
would be included in it. ii. From Composition, the reverse 
of the last method, in which the definitum, a conception of 
which the component Marks are enumerated, stands Subject 
to a Definition implicitly containing those Marks ; as, * those 
who encroach upon the property of others are dishonest.' 
iii. From Division, where we define the Subject by enumer- 
ating its Dividing Members ; as, * Britons are those who 
dwell in England, Scotland, or Wales.' All the judg- 
ments called disjunctives are under this head. iv. From 
Colligation, the exact reverse of the last ; where the Divid- 
ing Members of a conception are enumerated in the Subject, 
and the divided conception itself added to define them ; as, 
'historical, philosophical, and mathematical sciences are the 
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sum (i. e. are atl^ or eqoAxT) of human knowledge.' This 
is the form which Inductive Judgments naturally assume. 
V. From change of Symbol, where both Subject and Predi- 
cate are symbolic conceptions, the latter being given as a 
substitute for the former on a principle of expedience only ; 
as, ^ probity is honesty.' This is the nominal definition of 
some logic-books, vi. From Casual Substitution, where 
one representation is put for another on a principle of 
expedience only, as serving to recall the Marks, which 
both possess- in common, more readily to the hearer's 
mind; as, ^the science of politics is the best road to sue* 
cess in life ; pleasure is the opposite of pain.' 

*^Tablb ov Dbvivxtiov. 
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As cbmAuU Definition resolves the Intension of a Con^ 
cept into its constituent Marks, so Division resolves the 
Extension into its constituent Genera and Species. In its 
most general acceptation, dhman is the separation of any 
whole into its parts. But Logical Division, with which 
alone we are here concerned, is such a separation of a Logi- 
cal Whole only, — that is, of a class containing under it other 
classes, which are regarded as its parts. An individual 
is so called (Jn-divido) because it cannot be (logically) 
divided ; the process of cutting it apart is properly called 
Partition, not Division. The Mathematical or Integral 
whole 13 such an individual,, and can be sundered into its 
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Jjarts otdy by Partition. The parts of an Essential or 
Physical whole, as they interpenetrate and iitform each 
othet, cannot be separated at all except in Thought. But 
k Logical whole is itself a creation of Thought, formed 
Out of lesser wholes of the same kind, into which it can 
be resolved by mental analysis. 

By Partition, triangle may be resolved into smaller tri- 
angles) or into angles and sides ; the former Partition may 
be actual, while the latter can only be ideal,— ^ that is, it 
is possible only in Thought. By Division, on the other 
hand, triangle is resolved into rectHinear and curvilinear 
triangles, or into equilateral^ isosceles^ and scalene triangles, 
as these are Species comprehended tmder one Genus. 

The Genus to be divided is called the divisum^ and 
the constituent Species into which it is resolved are the 
dividing members (membra dividenlid). Agreeably to the 
nature of a hierarchy of Concepts, tlie parts which result 
from such a Division are in themselves wholes containing 
other parts under them, and the dividing process repeated 
upon these is called a Subdivision. The same Concept 
may likewise be differently divided from different points 
of view, each separate analysis proceeding on what is 
technically termed its own funda^entum divisionis^ or 
pecmiar Ground of Division. Thus^ man may be divided 
geographically into JBuropectn^ AsicsUo^ American^ Ac, ; or. 
In reference. to color, into ^Mte^ red^ and bl€Uik men ; or, 
ih refeirence to religion, into CTiristians^ Mohammedans, and 
Po^ow*;—^ local position, color, and religion being here 
the succiessive fundamenta divisicnis* So the books in 
a libi-ary may be arranged either according to size, as 
folios, qu^trtbs, octavos, &e. ; or according to the languages 
In which they are written, as Latin, French, English, 
Ike. ; of according to the subjects of which they treat, as 
theological, scientific, historical, &c. Perhaps the most 
^portant point ih the philosophy of the Classificatoiy 
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Bciences is the right selection of a fundame^wiih divtHmUy 
or Ground of Division. 1 

If a Division has only two parts or members, it is called 
a cHoAotomy; and if such a Dichotomy is exhaustive, as it 
should be, these two members are evidently Contradictories 
of each other ; for whatever is contained in one is thereby 
excluded from the other, and the two, taken together, 
constitute the whole. Accordingly, these two Dividing 
Members can always be expressed upder tihie fennula JB 
and noirB. Thus, in dividing triangle^ instead of calling 
the two members rectilinear and curvilinear^ i% is better 
to denominate them rectilinmr and nonrrectUinear. A 
Division into three members may be called a trichotofn^ } 
into many, a polytomy. 

Logicians have commonly ^ven th0 following Bu^qs for 
tiie proper Division of a Concept. i 

1. Each Diviskm should have l»it one fyndamentum 
divisionia^ by which every part of the process is regulated. 
The intervention of more than one Ground of Divisicm 
in the same process is the Logical £mlt which is called a 
Cross Division. Thus, a Division of Tifum into ^uropeanj 
Afmerioan^ Negro^ and Pagam, is fiuilty, because the Ground 
of Division for the first two Dividing Member^ is 2aaa| 
position; for the third, it is color ; and for the fourth, it 
is rdigian. The consequence of this blunder is, that the 
same individual might be contained in each of the j^ 
three Members ; — for he may be at once American, Negro^ 
and Pagan. Whatever we may select as a Ground of 
Division, it must evidently be a Mark or attribute of the 
Divisum, and the number of distinct forms or varieties, 
imder which this attribute appears in the cla^ of things 
to be divided, will determine the ninnber of Dividing 
Members. One of the Dividing Members, however, and 
but one, may be marked only by the absence q£ this 
attribute. 
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2. The Mark selected a.s the Grotind of Division should 
be an Essential attribute of the DiTismn, and one which 
has as many Derivatives, or which determines as manj 
of its other attributes, as possible ; otherwise, the Division 
will be complex and purposeless. Thus, the color of the 
hair is an unessential attribute of man ; mankind might 
be divided into a large number of classes in this respect, 
but as very few of his physical, and none of the intellectual 
or moral, quaKties of a inan can be infened from the hct 
that he has red, brown, or black hair, the Division would 
be useless. On the other hand, a classification of men 
according to their nationality or race, their geographical 
position, or their religion, is found to be an eminently 
fruitful one, as many of their other attributes are found 
in invariable connection with these leading characteristics, 
so as to be readily determined by them. The purpose 
for which a Division is made often determines the selection 
of its Ground. Thus, soldiers may be conveniently divided 
into cavalry and ir^aniry^ as this distinction is one of great 
moment in military afiairs ; but to divide men in general 
m\xi foot and horsemen would be absurd. 

3. No Dividing Member must by itself exhaust the 
Divisum; and the Dividing Members, taken together, 
must exhaust, and no more than exhaust, the Divisum. 
As the Grenus and the Co-ordinate Species into which it 
is divided stand to each other in the relation of a whole 
to its parts, the propriety of this rule is manifest. Man 
cannot be divided into rational and irrational^ for the one 
class of rational beings includes all men, so that neither 
of the Dividing Members is a part, or the result of a 
Division, properly so called. Again, as aU the parts are 
required to constitute a whole, if the Co-ordinate Species, 
taken together, do not exhaust the Genus, the Division is 
obviously imperfect ; one or more members remain to be 
supplied. If, on the other hand, they overlap the Genus» 
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there is somewhere an excess, which ought to be sub- 
tracted and referred to another class. Government cannot 
be divided into numar<Aicdl^ aristocratic^ and democratic; 
as there is a fourth class, the mixed. The old Division 
of the science of language into Grammar, Logic, and 
Rhetoric is redundant, as Logic is concerned with the 
laws of thought rather than of utterance, and therefore 
properly belongs to the science of mind. 

4. The Co-ordinate Species into which a Genus is di- 
vided must be reciprocally e:&clusive; that is, no one of 
them must, in whole or in part, contain any other. In 
order to ascertain whether this rule, the propriety of 
which is obvious, has been complied with, Logicians apply 
the test of Dichotomy, to which any other Division, how- 
ever complex, may be reduced. Thus, all the Co-ordinate 
Species, B, C, D, E, &c., of any Genus, A, may be rep- 
resented under any one of the formulas, B and not-B ; and 
not-C ; D and not-D^ &c. If the Dividing Members are 
mutually exclusive, C, D, and E will each be found under 
not-B ; B, D, and E, under not-C; B, C, and E, under 
notrD ; and so on. This rule is violated in a Cross Divis- 
ion, where, as we have already seen, the same individuals 
may appear under two or more of the Dividing Members ; 
and also when a Member of a Subdivision is improperly 
co-ordinated with the Members of a primary Division. 
This last &ult, however, is properly ranked under the next 
following rule. The ten Categories of Aristotle are now 
generally condemned as a faulty Division, because the 
last six of them are only subdivisions of the fourth. Relation. 
'* For the Category where is the relation of a thing to 
other things in space; the category when is the relation 
of a thing to other things in time ; action and passion 
constitute a single relation, — that of agent and patient" ; 
&c. 

5. A Division must proceed step by step, in regular 
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order, fix>m proximate to remote differences, not crrer- 
leaping an j step which is properiy intermediate. In other 
words, each Species, as it appears among the Dividing 
Members, must emerge directly firom the Division of its 
own Proximate Genus. Livmo fie fiat per 9aUum vel hic^ 
turn. Even the ordinary Division of all natural objects 
into amanaUt vtgeUiile9^ and mifiienah is faulty in this re- 
spect, -its three Species not being prc^rly co-K)rdinate, as 
one step has been omitted. The primary Division should 
be by Dichotomy into ^an^ and inorganic things, animals 
and vegetables appearing subsequently as a subdivision of 
the organic. 



THE DOCTBINE OF JUD6MSKTS. 105 



CHAPTER V. 

THE DOCTRINE OF JUDGMENTS. 

1. The Fredicables and the Categories. — 2. The Qnantily, Qnality, and Be- 
lation of Judgments according to the Aristotelical Doctrine. — 3. The 
Hamiltonian Doctrine of Judgments. — 4. The Explication of Propo- 
sittons into Judgments. 

JUDGMENT is that act of mind whereby the rela- 
tion of one Concept to another, or of an individual 
thing to a Concept, is determined, and, as a consequence 
of such determination, that two Concepts, or the individual 
thing and the Concept, are reduced to unity in Thought. 
A Judgment expressed in words is a Proposition, the 
two terms of the Judgment being called the Subject and 
Predicate of the Proposition. The assertions, iron is jnaJr 
leablcj John is hrave^ determine a relation of agreement 
between the two terms involved in each, whereby these 
two are conceived as one, and thus expressed, malleable 
iran^ brave John. On the other hand, the Judgment, 
qiuzdrupeds are not rational^ determines the relation of 
disagreement between the two Terms, so that one is now 
denied to be a Mark of the other, or, what is the same 
thing, the negative Mark, trraUanal^ is now attached to 
the Concept, quadruped. 

As we have already defined a Concept to be a repre- 
sentation of one or more objects through their distinctive 
. Marks, it is evident that Judgment is the process through 
which Concepts are formed. In fact, to judge is to recog- 
nize a particular Mark or attribute as belonging, or not 

6« 
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belon^g, to a certain object or class of objects. The 
Judgment lis not, strictly speaking, a comparison, but it 
is the mental act of conjoining or disjoining two things 
which results from a previous^ comparison of them with 
each other, and a ^eonsecjaenLt reoogfiition of their agree- 
ment or disagreement. Hence, as Hamilton remarks, 
"every Concept is a Judgment fixed and ratified in a 
sign"; and, again, "a Concept may be viewed as an 
implicit or undeveloped Judgment; a Judgment as an 
explicit and developed Concept.*' Thus, the Concept 
man^ which has the four Marks iipecZ, tw(hAanded^ rational^ 
aninud^ is the combined result of four separate Judgments 
which affirmed each of these attributes to be characteristic 
of -mmi. .Ai4st6tle, the Father tif Logic, Beems to have 
regiirded Ju%ments as the prmiary elements, out of 
which Concepts axe formed ; for his whole system is based 
ivpoa an ansdyos of Judgments. Modem writers lisrie pre- 
ferred, as more con^Pfenieiit, aad at least equally correct, 
the view which has here ibeen. taken, tiiat Concepts are 
the elements of Judgments. In trudi, eacli fffesupposes 
the other* K it be *asked which, in the order of the 
mind's development, comes firgl, the answer is, neither; 
but a partial and eonAised apprehension of a thing, whi<^ 
is a young child's substitDte tor a Oonoept, and which is 
first cleared up by a niccession of Judgments produdng 
Conc^ts properly so calkd. Judgment is not arfoitraiy 
or dependent upon "Ae wHl; I mwst, in Th&ag^^ affirm 
the union or £he separaticm of the two Terms, according 
as the relation of agreement or disageeement is perceived 
to exist between them. Hence, the Judgment is always, 
at least subjectively, tmie i the Broposition, ^hich is only 
the verbal affirmation, may be either tme or fidse, accord- 
ing as it does, or does not, tigree wit^ the mental Judgment. 
The mere sucicesBion or coexistence of two Thoughts in 
the mind dees not ccmstitatB a Judgment I may think 
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first of rmn^ and then oi animal ; but jao Judgment Uke^ 
place until I affirm in Thought a perceived relaticm between 
theWf^^uutil I think man is animal. $uch a xelation c^- 
not be p^ceived between them unless one is rc^gar^ed a^ 
an attribute or determination of the other ; — that i^ ^xom 
must jbe regarded as determining, and the other as deter- 
mined. For if both were viewed a^ determining^ ther^ 
would be nothing detepnined ; and both cannot be deter* 
mined, unless therp ^ «09iething determining tthem. Hence 
there are three necessary parts of a Judgment ; r— first, the 
Concept or thing determined, which is called the Sgulf^'ect / 
secondly, the detemuning or attributiye notion, which if 
called the Predicate s and, thirdly^ that which exprppoofi 
the relation of determination between the Subject and the 
Predicate is called the Copula. The Subject and Predicate 
are called the Terrm (termim) or Extremes of the Judg- 
ment ; and the Copula may therefore be symbolized a$i a 
straight line connecting ihe two points^ which are its Terms 
or ends. 

Though a Judgment necessarily consists ef two Terms, 
it is never&eless a sivigle act of mind. There is a separate 
act of mind, whereby I perceive or conceive each of the two 
Terms taken separately ; but it is only one act by which J 
perceive and affirm the relatic^a between these two Xorms» 
and thereby unite them into one process of Thought. 

When the mental Judgment comes to be expressed in 
words as a Proposition, each of its three parts does not 
necessarily appear as a distinct word. The idiom of lan- 
guage often requires or enables us to express two, or even 
all three, of them by a single word ; but, in accordance 
with the general Postulate of Logic, that we must be al- 
lowed to express all that is implicitly thought, we cannot 
deal logically with the Proposition until its form is so modi- 
fied as to allow all the three elements to appear separately. 
Mca:^ver, as has been already remarked, the Copula of a 
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Judgment, since it expresses the preient union of two 
thoughts now before the mind, must always appear as the 
present tense of a verb, -^ usually of the verb to be: is or 
IS NOT is commonly regarded as the (mly distinctive expres- 
sion of the logical Copula. Thus the Propositions, Ae sun 
shines; jphtdt; eogito^ ergo sum; he came yesterday ; John 
mU arrive; if reduced to dieir logical form as Judgments, 
must be thus expressed: the sv/n is shirdng ; the ram is 
falUnff; lam thinking^ therefore I am existing; he is the 
person who came yesterday ; John is he who will arrive. In 
each of these cases, all tliat precedes the Copula, is or am, 
is the Subject, and all that follows the Copula is the Predi- 
cate.* The substantive verb, when used as a Copula, 

* Henoe we perceive how anfonnded is the objection which has been made 
to the science of Formal Logic, on the groand that it does not expound the 
whole theoiy of reasoning, because it famishes no explanation of an infer- 
Qpce so obvioiis as this : ^- 

A is greater than B ; 
therefore, B is less than A. 

Bat here the Predicate is not B or A, but '< greater than B " and ** less than 
A"; the meaning of these two expressions, therefore, belongs to the Matter 
of Thought, with which, as a logician, I have nothing more to do than with 
the meaning of A or B taken alone. That these two expressions have a 
ccMielatiye meaning, is a fact which belongs to the science of language rather 
^han to that of Thought Instead of r^arding one of them as an inference 
from the other, it would be more correct to say that the two aie equivalent 
statements of the same fact ; thej express one relation between two Con- 
cepts. That two lines converge from A to B iB only another way of saying 
that the same ttoo lines diverge from B to A ; there is but one thing to be 
said, though there are two modes of saying it. In like manner, we may say, 
but we do not argue, that 

Socrates is the husband of Xantippe ; 
therefore, Xantippe is the wife of Socrates. 

God alone is omnipotent ; 

therefore, no one is omnipotent but God. 

In such cases, the second proposition is an interpretation of the preceding 
one, not an inference from it. We learn from a dictionary, not from a 
treatise on Logic, what different phrases are equivalent statements of one 
and the same Thought. 
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nerer means esaists; but the idea o{ existence^ when it is 
intended to be conveyed, forms the Predicate. He isyia 
tlie sense of Jie exists^ is logically interpreted, he u exi^Htig. 
JPmt Umm ; Troy is that which has been, — is that which 
exists no longer. 

Logicians generally maintain that the Copula is precisely 
equivalent to the mathematical sign cf equality. In many 
cases, this is undoubtedly true. If the Predicate is simply 
a definition of the Subject, or if the Proposition in any 
manner expresses the entire equivalence of its two Terms, 
it can then be expressed in the manner of an equation. 
Thus, Saltpetre = nitrate of Potash ; Alexander = iJ^ son 
of PhiUp. But the two Terms of a Judgment are not 
always convertible or equivalent. What is thought and 
expressed is always a relation between the two Terms, but 
is not always a relation of equivalence or identity. Some- 
times, as in a negative Judgment, it is a relation of disa^ 
greement ; sometimes the Predicate expresses merely one 
attribute of the Subject, and then the relation is that of a 
whole to its part, since only a portion of the Subject's In- 
tension is affirmed of the Subject. When we say, the apple 
is red^ we do not mean apple = red^ but only that a red 
color is one out of many attributes of the apple, — is a part 
of its Intension. In this case, the Copula signifies rather 
possession, to have^ than equality, to be. The form of the 
Judgment as thought is, t?ie apple has a red cohr as one of 
its many attributes. 

It is evident, then, that there are two classes of Judg- 
ments, properly distinguished by Dr. Thomson as Substitu- 
tive and Attributive. In Substitutive Judgments, the sign 
of equality may be used as the Copula ; the Predicate is 
properly identified with the Subject, or made convertible 
with it, and therefore every attribute of the one may also 
be affirmed of the other. If A = B, then every a: of A 
is also a; of B ; all that is true of "Alexander " is also true 
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of *^ the mn of Philip." But if ibe Ju^gmeut js only Atr 
tributiv^, the sign of equality cannot be use4; th^ two 
Terms are not convertible, and copseqoentlj it cann9t be 
inferred that they possess the oan^ attriimtes. Sweetness 
or sourness is a quality of the apple, but not of th^ red 
color which belongs )to the ^ple. 

The distjiiiction here •explained jia a y^d opd imppirtant 
one m re^ct to judgments c^isidered simply ^» Siuch* fxr 
a£ mere phenomexia of Thought, irreq)ective pf a^y qae to 
be subsequently made of them in reasoning w othi^r menlial 
processes. In AttributiTe Judgments, the Predicsate i$ 
actually thought only •conaotatively, as a Mark or attribute 
of the Sul^ect, and 9ot denotailiY^y, as the name of ^ pla^ 
of things. And hence Mr. MiU is led to maintaupi, that 
8uch Judgments neyer cqqpress truths of dassification, aud^ 
ther^re, that the generally received doctrine of Predica- 
jti(Ni, that it consists in placing aomedupg in a class or exr 
dudpig sQn^ething from a class, is entirely unfounded^ 
>' When I ai^y that smno w jvA»^" he argues, ^ I may and 
ought to be thinking of snow as a class ; but I am certainly 
not thijckking oi ftuhiU objects as a das^ ; I am thinking of 
no tohite object wihaitever except moWj but only of that, and 
of the sensation of wkUe which it gives me." 

All this is granted. At the mommt of forming the Judg- 
mentj white is not coQSoiously before Ihe mind as the naipe 
of a class of things. We then think of it only co;dnotativie]^, 
— only as a Mark. But it is still true that we originally 
learned the meaning of the word white not only as a Mark 
connoting a quality, :but also as a Concept demoting a class 
of things, — namely, white objects ; otherwise, it would not 
.be, what it certainly is, a Common Name of snow^ milk, 
chalk, and many other things. And though tins its deno- 
tative meaning ^^ its Extension — is not consciously before 
the mind when it is iji^cd as a Mark (»: as a Prcjdiqate, it is 
atill there potentially, and mvn3t .be broi^ht o^itior exprassed 
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when we attempt to found an inference upon this Judg- 
ment, or to employ it as one of the premises in a syllogism. 
To boreow Mr. JtfiU'ii own iii0t«Eiee,^--if I aw in doubt 
wJi^Aor Obimhonxo is snow^coycored, I may reason 
fthus;-— 

AU wxamtainB of a certain nkitude* and whose snaimits 
face perp^nally wUte, ace snow^coyared. 

But Chimboraao'i^ k&y suminit is always whil^t^ — that 
is, k is one of {14s daas of mountains. 

Ilierfifore, i)himbQmzo is anow-covered. 

A» afeeady dbserved (p. 64), ^^the distinction between 
Oonoepts -aikd Marks is noi^ abacdute, but relatiTe ; ^ej 
snay be used iittereSiangeably.'' That a Ceoocept .or Com- 
anon Name is sometunes med only*8« Maxk, or iriA no 
•conscma refei»nce at the moment to ils denotatioii, is 
isurely no proof tibat it ia always so -used, or even that the 
-donotatiTe meaning, or ^^teiuaion, is not potentially present 
dn tiiis y^ery ease, ao ihat it may be reviyed, if Noeed be, 
•and an inference Ibsmded upon it. BeGaase words axe 
sometimes used symhidically, or without apceading out in 
Thou^t all their aign^sation, it does not foBow ihat they 
,are always so used, txr Ihat >6uch use i>f them may not be 
icheeked, and kept from &Iling into error, by occasionally 
ihrinpng:iip into eonscioixsness what they always pot^itialiy 
signify in Thought. It follows, then, that although a. Jud^ 
aaooit, d» adtmaOy Sum^nt^wakj ndt be a truth of clasiificalion, 
-and Iterefere that the Copula may not be eqniyalent to Ihe 
-mathemadocal sign f£ equality, yet it may always be reduced 
^ die form jof such a truth, and then this math^natical 
'Sign Sa&y expresses ite proper form; and in reasoning, 
such axeduction is generally ^necessary. Though it is not 
true that epph ss red^ it is true that apfkB ss: 9(yme red 
oifftedB^ 0r,.aa it is more oommonly expressed by C<»iyer* 
aion, LMome red djjiea^s mv agspke. 
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1. The Pkedicables and the Categories. 

In his analysis of Judgments, Aristotle was led to con- 
sider how many kinds of Predicates there are, when 
viewed relatively to their Subjects; — in other words, to 
determine the Second Intentions of Predicates considered 
in relation to Subjects. Thus was formed his celebrated 
doctrine of the Predicables, — a doctrine which was con- 
siderably modified, but not improved, by his followers, 
Porphyry and the Schoolmen. According to Aristotle, 
every Judgment affirms or denies one of four relations of 
a Predicate to its Subject. It expresses either, — 1. the 
GemiS^ i. e. the class under, which it is included, as wh^i 
we say, man is an ammal; or, 2. the Definitian^ which, 
as we have seen, is the Genus and the Specific Difference 
taken together, and may be reduced to an enumeration 
of all the essential Marks of the Subject, as, a Carmvar 
is a flesh-eatinff Mammal; or, 8. a Property that is, some 
peculiar attribute of the Subject, belonging to it univer- 
sally, belonging to nolhing else, and yet not regarded as 
essential to it, for we could conceive of the thing without 
it, -^ as polarity is a Property (propnum) of the magnet, 
and risHnlity of man; or, 4. an Accident, which is an 
attribute that happens to belong to the Subject, but, as 
unessential, is separable from it, as man is learned. 

Two of these Predicables, namely, the Definition and 
the Property, are ccmvertible with the- Subject, or may 
change places with it ; and of these two, the finmer ex- 
presses the whole Essence (all the essential qualities), while 
the latter, strictly speaking, is no part of the Essence ; f<Mr 
we can conceive of man as not having the attribute of 
risibUiti/y but we cannot conceive of him as deprived of 
rationality. So, the magnet can be conceived of without 
polarUj,, as its magnetic or att«ctive power was known 
long before its property of pointing to the north was dis- 
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covered ; bat its magiftetic or atlcaotiTe qiuditj is essenlial 
to our ooBceptioj^ of it. Of die two other Predioables, 
Genus and Acisdent, neither is convertible with the Sub^ 
jeet ; andt again, the former expresses a part of the Essence, 
and the latter does not* Thus we have the following 
scheme of the Piedicables: — 

Definitioii expreBsing the whole Essence > conTerdble 
Frpjpertj ezpv9«wig no part of the Eneocii ) with the Svi^Kt 

Genus expressmg a part of the Essence ) inconvertible 

Accident expressing no part of the Essence ) with the Subject. 

^ Porphjry and the Scbodmen modijGied this analysis, but 
did not improve it, m their attempt to make it conform 
to their philosophical doctrine of Realism. The Realists 
maintained, that Universals or Species are not mere classes 
of things axbitrarilj formed bjr the mind, but are real exist- 
ences, with perfectly well-^defoied limits, esdsting in things, 
and jet independently of them and of our conceptions 
of thenu Eaeb Universal is the common and essentu^ 
element — the Essence — of all the individual things which 
are included under it and denoted by its ^ame. What- 
ever other attributes these individuals possess do not belong 
to th^ Essence, but are considered as their Properties 
pr Accidents. According to this view, Species has a de- 
terminate aud fixed meaning, corresponding very nearly 
to what we have termed the Infima Species; it was 
absolutely the lowest class to which anything oau be re- 
fercpd, and not merely the lowest relatively, as we have 
defined it Every Specific Difference, moreover, sipufies 
absolutdiy the attribute whereby a given Species is dis-* 
tinguished firom every other Species of the same Genus. 
Both Species and Genus are thus supposed to be absolutely 
determined, following the patterns or archetypes of them 
which exist in the Divine Mind, and which presided over 
their creation, instead of being mere creatures of our 
Thought, and springing firom arbitrary clasdfications, ac- 
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cording to which the same indiyidtuil may be referred to 
any one of several different Species, and again the same 
Species to one Genus or another, according as it suits our 
purpose. The Realists maintained that the hierarchy of 
classification is not fluctuating and arbitrary, formed by 
man for his own convenience, and therefore always chang- 
ing to suit his ever- varying purposes ; but they held that 
it resulted from the real nature of things, as determined 
by the Creator, and therefore is a perfect and inrmutable 
copy of the Divine Thought. To adopt Mr. Mill's lan- 
guage, ^Hhey did not admit every class which could be* 
divided into other classes to be a Genus, or every class 
which could be included in a larger class to be a Species. 
Animai was by them considered a O-enus; and man and 
brute^ co-ordinate Species under that Genus : biped would 
not have been admitted to be a G«nus with reference to 
mcm^ but a proprium or accidens only. It was requisite, 
according to their theory, that Genus and Species should 
be of the Haamce of the Subject. Animal was of the 
Essence of man; biped was not. And in every classifi- 
cation, they considered some one class as the lowest or 
Infima Species ; man, for instance, was a lowest Species. 
Any other divisions into which the class might be capa- 
ble of being further broken down, as man into wkUe, black, 
and red man, or into priest and lat^man, they did not 
admit to be Species." They wrongly assumed, — 1. that 
the Divine Mind classifies at all (see p. 15); 2. that it 
would be possible for man to follow the thought of the 
Creator so fer as to copy without error such classification, 
even if it existed ; 3. that there is no occasion, even for 
purposes of human science and convenience, to distribute 
the same individual things into different systems of clas- 
sification, assuming various Groimds of Division, according 
to the special ends in view. 

Adopting the Realist hypothesis, the Schoolmen distin- 
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guished these five Predicables, — Genus, Species, Differ- 
ence, Property, and Accident. Comparing this list with 
that of Aristotle, we perceive that Definition is omitted, 
— being resolved into its two elements. Genus and Specific 
Difference, both of which are admitted into this scheme, — 
and that Species also is added. The Species here intended 
is the Infima Species, or proximate class, and is usuaUv de- 
fined a. being the whole Essence of the individuals of 
which it is predicated. Difference is also taken abso- 
lutely, being regarded as predicable of this class and of 
none other, — that is, as serving to distinguish ^is Species, 
not merely 6x)m. the other Species in the same Genus, but 
firom all others whatever. Aristotle omitted Difference 
fi*om his list, because, as he says, it is *' of the nature of 
Genus," or, as we should say, it is interchangeable with 
Genus. In truth, each of the two elements of a Definition 
is a Genus; they are two communicant or overlapping 
Genera. But it is more convenient to regard one as de- 
termined, and the other as determining, — that is, one as 
Genus and the other as Difference. Thus, man is a ror- 
tional animal; here are two Genera, rational beinffs and 
animal beings^ which partially include, and partially ex- 
clude, each other. As there are some rational beinffs 
which are not animal (angeU^ for instance), so there are 
some animals (^brutes) which are not rcttional ; but man is 
both animal and rational^ — that is, he is the common part 
of the two overlapping Genera. He is, therefore, a rational 
animal being, or, what is precisely the same thing, he is an 
animalized rational being. In the jformer case, animal is the 
Genus and rational is the Specific Difierence ; in the latter 
case, this is reversed, rational 
being the Genus and animal 
liie Difference. Thus : — 

Let A = animal ; 
B = rational ; 
then, C = rational animal. 
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Aristotle evidentlj perceived, what his followers did not, 
that there is no real distinction between Genoa and Differ- 
ence ; that both of them are, in tmth, Grenera ; and hence 
that Di^rence, being of the nature of Grenus, cannot be 
admitted into the list of distinct Predioableg. 

Haying ascertained the Second Intentions of Predicates, 
whidi ai?e the Predicables, Aiistotle attempted to cany the 
analysis af ^udgm^nts one step farther, by determining their 
First Intentions, and w^ thns led to form his celebrated 
list c^ the ten Categories or Prediqan^enta.* In other words, 
having detarmined hiov) man^ sorts of Pre^inQtes there are 
in relation to their Subjects, he next inqiwed how mwM/ 
a/nd what p^iirtimlar things jnaj be predics^ted of ^nj Sub* 
ject Considering every Judgment ^ the answer to a 
qnestiw^ he sought to ascertain how many and whiit dif- 
ferent questions may be asked coneeming a Subj^^t, — what 
are the several deteivainatioQs oi which it k caps^ble. Th^ 
inquiry evidently concern^ th^ Matter, and no^ the Fonp, 
o£ Thought, and therefore does not properly fsJl within the 
province <rf L(^c, which is exdusively occu^e4 wilii Sec^ 
ond Intentions. But the Ca^iegoiies m^y be 7?^arded as a 
curiosity in the history of the science, and as a monument 
of the genius of its founder flcnr ab^ract thought and com- 
preh^n^ve gen^catiasation. Great ingenuity has been 
wasted vfOR the discussion of them by his foUowers. For 
many centuries, during which the boundaries of the science 
were not so strictly de&ied as they now are, ibfi doctrime 
of the Categories occupied a pr^cHuinent place in every 
treatise upon Logic. A very brief explaiiation of it will 
answer our pceseut wants. 

The Greek vejrb it&m which categorif is derived properly 
signifies to accuse^ or to affirm something of any one^ and 
hence, to predicate. But the noun has been diverted by- 
logicians from signifying c^rmation or predication^ and 
applied to a list or dass of things of the same kind which 
may he predicated of any Subject. Aristotle affirms that 
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.there are ten Categories, or classes of things that may be so 
predicated, — namely, 1. Substaace; 2. Qnantitj; 8. Qual* 
ity ; 4. Relation ; 5. Place ; 6. Time ; 7. Posture ; 8, Pos- 
session ; 9. Action ; 10. Passion. According to a &8hion 
very common among the Scholastic logicians, of manuftc- 
turing Latin verses as aids to the memory in retaining the 
technicalities of the science, the several Categories are in- 
dicated in the two following lines^ though in a somewhat 
different order from that given above, as shown by the 
nmneluls prefiiced. 

1 2 i 4 10 ^ 

Arbor sex servos fbrvore refrigerat nstos ; 

6 6 7 8 

Rnii cru stabo, nee ttmicatas ero* 

The four Predicables, argues Aristotle, — **the Accident, 
the 6enus, the Property, and the Definition, — will always 
be in one of Hiese Categories [or classes] ; since, through 
lliese, all propositions signify either what the Subject is, or 
how much it is, or what sort of a thing it is, or some otie of 
the other Categories " ; as, what rdatim it bears to some 
other thing, or its place^ its time^ its posture^ what it Aa«, 
or dbes, or suffers. Adopting Aristotle's own examples of 
predication under each of these classes, we may, for in- 
stance, af&rm of anything, — 1. undet the Category of 
Substance, that it is a man^ a horse^ or the like ; 2. under 
iiiat of Quantity, that it is two aubits hng^ three cubits^ 
ftc. ; 8. under that of Quality, that ft is white^ grammat^ 
feoZ, ftc. ; 4. under that of Relataon, that it is double^ half 
as large^ greater^ &q, ; 5. under that of Place, in the 
I/gcemti^ in the Forwm^ &c. ; 6. under that of Time, yes- 
ixrday^ last pear^ &c. ; 7. under Posture, standing^ seated^ 
Ac. ; * 8. under Possession, having shoes or armor^ &c. ; 

* Man J writers have interpreted Aristotle's seventh Category, KfiaBai, as 
Situation. Bat, as Situation is identical with PicuXy this interpretation makes 
the seventh redundant and annecessaij. Besides, the examples here selected 
IHOTO that Aristotle hete vndefstaads jccttrte to Bignify Pmture, 
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9. under Action, it ctds^ hums, &c. ; 10« under Passion, 
it is cuty is burned^ &c. 

The purpose of Aristotle in framing his scheme of the 
Categories, and the nature of the Categories themselves, 
have been very diflFerently understood by diflFerent writers, 
who, in commenting upon them, seem to have had much 
more reference to their own systems of metaphysical phi* 
losophy than to a &ir interpretation of the text of their 
author. Thus, Kant a^umes that Aristotle's intention was 
to form a complete list of the a priori conceptions of the 
inteUect, or of the forms which the mind hnposes upon 
things by its own mode of thinking them. Under this in- 
terpretation, he asserts very truly, that the analysis is not 
formed upon any one principle ; that the enmneration is 
incomplete ; that empirical notions are intruded among the 
pure, and derivative among those which are original. . 

Mr. Mill supposes that the Categories are ^^ an enumerar 
tion of all things capable of being named, — an enumera- 
tion by the summa genera; that is, the most extensive 
classes into which things could be distribi^ted ; which, 
therefore, were so many highest Predicates, one or othojr 
of which was supposed capable of being aiErmed with 
truth of every namable thing whatsoever." Taken in 
this light, he finds, of course, that the list is both redun- 
dant and defective ; that Relation includes Action, Passion, 
and several others ; and that ^^ mental states," which, in 
Mr. Mill's (pinion, are neither substances nor attributes, 
are omitted entirely. 

Sir William Hamilton's interpretation of the Categories 
agrees very nearly with that of Mr. Mill. He finds that 
they are an enumeration of the highest genera of Being 
or Existence, — that is, of all things whatsoever; and, 
under this view, justly objects that Being ought first to be 
divided by dichotomy, into absolute and relative Being, 
the first of which coincides with Aristotle's first Category, 
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that of Substance, while the second indndes the other 
nine; and that the last six may all be reduced to the 
iburth, that of Relation. 

Trendelenburg, who is followed by Mr. Hansel, main- 
tains that the Categories are, to adopt the language of the 
latter, ^^ an enumeration of the different modes of naming 
things, classified primarily according to the grammatical 
distinctions of speech, and gained, not from the observation 
of objects, but fix>m the analysis of assertions." This 
doctrine seems to be correct ; but it is obviously irrelevant, 
for it explains only the genesis, not the nature, of the 
Categories. To show the source of the' classification, or 
how Aristotle was led to make it, is very different fi'om 
explaining the nature of the things classified, and the real 
distinctions between the several classes. 

And the ground for the other criticisms falls away when 
it is considered, that the distinction between the Form and 
the Matter of Thought — that is, between Logic and 
Metaphysics — is but very imperfectly preserved by Aris^ 
totle. But although much of what pn^rly belongs to 
Metaphysics is intruded into his treatises upon Logic, and 
vice' versa^ it is never considered there primarily in its 
metaphysical nature, but only in il. logical relatio J. The 
doctrine of the Categories, as conceived by him, is not 
an attempt to enumerate the highest classes into which 
tMngs in ffeneral can be distributed; for this would be a 
pupely metaphysical speculation, and, as such, open to 
criticism on metaphysical grounds. But it is a classification 
of things An so far only as these Uiings are predicates^ — 
that is, of things considered merely in one of their logical 
aspects. To such a classification, metaphysical objections, 
like those of Kant, Mill, and Hamilton, are evidently 
irrelevant. For instance: — metaphysically. Place is in- 
cluded under Relation, for it is the relation of a subject 
to a fixed point in space. But, logically, these two Cate- 
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gories are distinct, for it is one thing to assign a Subject 
to a fixed point in space ; a second, to assign its relation to 
another thing in quantity or quality; and a third and fourth, 
to assign its quantity and quality absolutely. Aristotle's 
scheme or general conception of the Categories may be 
censured, as depending on a mixture of two incongruous 
aspects of Thought, the logical and the metaphysical ; but 
for all that appears, it is as well executed as such a hybrid 
scheme can be, 

2. The Quanxitt, Quality, and Relation op Judg- 
ments, ACCOEDING TO THE ArISTOTELIC DoCTRINE. 

The question now arises, how many things can be de- 
termined about a Judgment considered merely as such, — • 
that is, by considering its mere Form, without reference 
to the Matter of the Concepts which are its Terms* In 
the first place, we may inquire concerning the number 
of objects about which we judge, and thus determine the 
Quantity^ or Extension, of the Judgment. Secondly, we 
may ask trhat sort of a Judgment we form respecting the 
two Terms, — that is, whether we affirm a relation of 
agreement or of disagreement between them; we thus 
ascertain the Qualify of the Judgment, or whether it is 
affirmative or negative. Thirdly, we may inquire respect* 
ing the difierent modes in which a relation of agreement 
or difference between the two terms may be affinned, and 
thus determine what is called the Relation of a Judgment. 
In this manner are answered the three questions which 
may be asked concerning any Judgment or Proposition 
whatsoever, — Quanta f^qualii f quas f 

A fourth question has generally been asked by logicians, 
as to the degree of certainty with which a Judgment is 
affirmed. This was called the ModaUty of the Judgment, 
being the mode or measure in which we hold it to be true. 
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Several degrees of it were usuallj distingaished, according 
to the following formulas: — 

Jndgments are either 

Pure A w B. AssertoricaL 

r A may he B. Contmgent or Problematic. 

•Mrj\^\ J ^ "*•*** ^ B- Necessary. > ^ 

^*"^^^ \KocumUbeB, Impossible. / ^emonstratiTe. 

^ A can he B. Possible. 

But the whole doctrine of Modality is now rightfully 
banished from Pure Logic, as it "evidendy belongs not to 
the Form, but to the Matter, of Thought. Any number 
of Modal Propositions may be framed, all of which would 
have as good a claim to consideration as those just specified. 
Thus, A is Hgh^vSy B, A is iMsSy B, A is mdlicAomLy 
B, are as good Modals as A is possibly B, or A is certainbf 
B. In truth, since.the Copula in Logic is only a sign 
of equality, or the present tense of the verb to be^ the 
qualifying word must be logicaUj regarded as a portion 
of the Predicate ; thus, A is a possible^ or a necessartf B. 
Hence it is manifest that the signs of Modality belong 
to the Matter of the Thought, with which here we have 
no concern. 

In respect to Quantify, according to the Aristotelic 
logicians. Judgments are either Universal or Partieular. 
A Universal Judgment is one in which the Predicate is 
aiSrmed of the whole Subject taken distributively. Thus, 
AH nien (i. e. each and every man) are mortal; No qaadr 
raped (L e. not any one out of aU quadrupeds) is rational; 
are Universal Judgments. 

A Particular Judgment is one in which the Predicate 
is affirmed only of a part — an indefinite part — of the 
Subject. For example: SoTne m^ (i. e. some at leasts 
some — I know not how many^ are learned; Some trees are 
not deciduous. 

On the other hand, dH taken collectively (as, AU the 
Greeks-^ I. e, the Chreeh nation — cowjuered the JPersians^j 
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k ihe isign of a Smgidar or Individual Judgment, in which 
a Predicate is affirmed of one thing, or of a class of things 
taken as one whole. But as here also the Predicate is 
affirmed of the uihole Subject, Singular Judgments, for all 
logical purposes, are considered as Universals. 

In like manner, 9ome certain — 9ome^ a definite part — 
embracing these very cases which I am thinking of and 
no other — is the sign, not of a Particular, but of a 
Singular Judgment, and is therefore properly ranked with 
Universals. 

^'Individual names," says Mr. Mansel, «are <Kstin- 
guished as hidividaa signatd, expressed by a proper name, 
Bfl Socrates; indimdua demonstreMva^ by a demonstrative 
pronoun, hie homo ; individua vaga^ by an indefinite pro- 
noun, aHiquis homo^ quidam hymo^ But he properly ob- 
jects that this last class, the indefinites, ought to be consid- 
ered as Particulars rather than as Singcdars. '^ If we say 
quidam coiwcionatitr^ qtddam legit^ there is no evid^ice that 
the same perscm is sp^n <^ in the two propositions ; while 
iSSodroto, ^except by a mere qiuM)Ie, will always designate 
the same person. There may, indeed, be two persons of 
the same name ; but, in this caise, the name &ils to accom- 
pU£& Ae intended distinction, a^id we must specify, — Soe- 
rates the son of Sophroniscus.^^ 

The logicians formerly distinguished another class of 
Judgments as Indefinite^ meaning those in which the Sub- 
ject, having no sign or predesignation of Quantity affixed 
to it, is not expressly declared to be either Universal, Sin- 
gular, or Particular. Thus, IIlq>hants are soffoeums ani- 
mals; — Learned men are to be found at Oxford. But this 
(Anission of the predesignatioti of Quantity is merely an 
accident of expression, and flierefore belongs only to Propo- 
sitions, and not to Judgments, which are always tiiought as 
having some one of the three specified kinds of Quantity. 
According to the Postulate of Logic, which requires us to 



THEIB QUANTITY, QtrALITT, AlO) BELATION. 128 

state expKcitly aJl that is implicitly flionght, tlie two ecitam- 
ples just given are logically stated thus : All elephants are 
saffoffums ; — Some learned men are found at Oxford. 

An hnproved classification or nomenclatuie of Judgmente 
in respect to Quantity is proposed by Sir William Hamilton. 
Since both Uniyersals and Singulars hare a determinate or 
known Quantiiy^ — namely, the whole either of a class or 
of a unit, — he wonM t^Il them Definite Judgments ; while 
Particulars, expressing an indeterminate or Unknown part 
of a whole, should be called Indefinite. But as confusion 
m^ht anse from abandoning technical terms which have 
been so long in use, we shall continue to distinguish Judg- 
ments in respect to Quantity as either Universal or Partic- 
ular, Singular being ranked with the former, and the latter ^ 
expressing an indefinite part. ^^ 

In respect to Quality, Judgments are distinguished as 
«ither Affirmc^ve or Negative^ according as they affirm a 
union or a digunction of their two Terms. In every real 
Negative Judgment, the negative particle, wherever in 
the sentence it may a|^ar, belongs (mly to the Copula ; 
since the question always is, whether a union of the 
Subject and Predicate is, or id 7io<, affirmed. Hence the 
presence of a negative particle in the proposition is not a 
sure sign that it is a Negative Judgment, for tins particle 
may belong in thought to one of the two Terms. Thus, 

** Nil admirari prope res est una, Knmici " ; — 
"JNot to admii^ is aU the ait I Icnaw";-^ 
I « JSneai |>otnit — nen ritioere Tvnmm " ; — 

are Affimmtive Judgments. This, also, is an affirma- 
tion: — • 

« Una sains Tiods — millam speraze salotem." 

« The onlj chance of preservation for the yanqnished is, not to hope for 
piesenration." 

Henoe, by an easy artifice, a Negative Judgment may 
be changed, in Form^ to an Affirmative <»ie of equivaln&t 
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xneaniiig, by taking off the negation from the Copnia, and 
affixing it to the Predicate. Thus, X is not Y, is the 
same as, X is not-Y ; for if the universe, is divided into 
only two parts, Y and not-Y^ the exclusion of X from one 
of these parts is necessarily an inclusion of it in the other. 
And as two negatives cancel each other, an Affirmative 
may be made to take the Form of a Negative Judgment, 
by negativing both the Copula and the Predicate. X is 
Y, may be changed into, X is not not-Y. " The soul is 
indivisible," is equivalent to " The soul is not divisible " ; 
and ^^ All the righteous are happy," is the same as ^^ Not 
any of the righteous are unhappy." We shall soon see 
what use can be made of this artifice in the doctrine of 
Immediate Inference. 

By combining the Quantity and Quality, as there are 
two kinds of each, we have four distinct forms of Judg- 
ments, which are designated by the four vowels A, B, 
I, O. To aid the memory, these distinctions have been 
expressed in this Latin distich: — 

Assent A, negat E» sed nniversaliter amba», 
Asserit I, negat O, fled particnlariter ambo. 

These lines have been thus translated into English dog- 
gerel : — 

A, it affirms of thU, these, aU, 

Whilst Si denies of at^; 
I, it affirms, whilst O denies. 

Of aome (or few or many).* 

Examples of these Propositional Forms, as they are 
called, are given in the following table: — 

Symboli. EzamplM. Quality. Qnaatity. 

^ A* AU cmimals are aentient, AffirmatiTe. ? rr * i 

E. No plant 18 aentient. Negative, r ^^^«»»"- 

I. Some nun are honest, Affirmatiye. 1 p -ij i 

O. Same trees are not maples. Negative. ) ^'"*'' 

* It is suggested by Hamilton, with great plansibilitj, that these four 
letters were selected because A and I are the first two yowels in affirwo, E 
and the two vowels in nego. 
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Observe, however, that though the predesignaiion aU 
is the sign of A, a Universal Affirmative, not aU is not 
the rign of E, a Universal Negative, but is always Par- 
ticular, and leaves the Quality ambiguous, as it may be 
either Affirmative or Negative. Not all denies univer- 
sality, and is a direct assertion that some are not^ and an 
implied assertion that some are. Thus, Not aU is gold that 
glitters^ asserts directly that some glittering things are not 
goldy and, by implication, that som^ glittering things are 
gold. "Not every one who says unto me. Lord I Lord I 
shall enter into the kingdom of Heaven"; — ^^i. e. some 
who say this shall not enter. 

The predesignatlon some is likewise ambiguous. It may 
mean some at leasts — i. e. some^ perhaps all; or it may 
mean some at most, — i. e. some, not aU, Thus, a chemist 
might say. Some metals are dissolved by avoids, meaning 
" Perhaps all metals are thus soluble, but at any rate, some 
are!^ On the other hand, he may say, Sorm metals are 
malleahle, meaning, some — excluding all, for he knows that 
some metals are not malleable. In a Negative Judgment, 
if we consider some to mean perhaps all, it is evident that 
" Some X is not Y " may be construed " Perhaps no X is 
Y " ; but if some signifies not all, then some is not excludes, 
or is inconsistent with, none — n4>t one. The wholly indefi- 
nite meaning, some, perhaps all, is the one generally re- 
ceived in Logic; the other meaning is called by Sir W. 
Hamilton semi-definite, because, by excluding dU, it is so &r 
definite. Though this latter meaning has been generally 
neglected by logicians, it leads, as we shall see hereafter, 
to some important additional inferences, and modifies, to a 
considerable extent, the old doctrines concerning Opposition. 

Hitherto we have considered the Quantity of the Judg- 
ment only, and we have now to consider the Quantity of 
the two Terms as affected by the Judgment in which they 
stand. A Term is said to be distrHmted when it is taken 
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AstributiTelj, or in lihe whole of its Extension, — ikat is, 
when it is affected, or should he afiected, by the predeaig^ 
nations afi, «acA, none, &c« ; it ia not dUtrSn^Ud when it is 
taken only in an indefinite part of its Extension, — as 
nsually signified by the predesignations 90me^ iu>t all, &q^ 
The received or AristoteUc doctrine upon this matter is, 
that the distribution of the Svbject depends upon the Quan- 
Uty of the Judgment, thus ; — in Uniyersal Judgments, the 
Subject is distributed, but in Particular Judgmenta, it is 
not distributed. No vrnjutt aatian i» expedieat; — this ia a. 
UniTersal Proposition,, and its Sulject is evidentty disH 
tributed, as the meaning is, not aimf one <mt of all ur^utt 
CKtion^ is expe(Sent^ But in the Particular Preposition, 
Some men are leamedy it is obyioua thafi the Subject, mm^, 
is not distributed. 

On the other hand, the distribution ei iike Predienfte 
dep^ids upon the Qwe£fy of the Judgmeait, thus; — in 
Negative Judgments, the Predicate; is diatributed, but in 
Affirmatives, it is not distributed. This rule ia evidently 
founded upon the doctrine that aD predication is classifica- 
tion ; and consequently, fliat when we affirm, we tiiereby 
include the Subject is the class denoted by the Predicate, 
not meaning that the Sulgect constitutes ike whole of that 
elass, but only a part of it ; and that,, when we deny, we 
thereby exclude the Subject wboXh^ or firom m^ part of 
the class. Thus,, when we aay,. •*^Men are auimtds," we 
mean, ^ Men are eorne animals," since it i^ not brue that 
oS animals are men. On the other hand, when we say, 
^^No man is immortal," we mean to exclude man from 
every part of the class of ^^ immortal beings," so that no 
imm<Hrtal whatever can be humaxu And even m the case 
of Particular Negatives, as, *^Some Frenchmen are not 
Parisians," we still mean absohite or total exclusion,— 
that not any Parisian whatever is <Hie of the ^^Some 
Frenchmen " — say, inhabitants of Lyons -*- whom we were 
speaking of. 
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According to this doctrine^ the four fandameiital Judg- 
iQjeiits, if the statements are intended to conrey the whole 
Thought which, is implied in them, must be thus ex* 
pressed: — 

A. All X are aome Y. AH animals are some sentient 
beings. 

E. No X is any Y. No plant is any sentient being. 

I. Some X are some Y. Some men are same honest 
persons. 

O. Some X are not any Y. Some trees are not any ma- 
ples. 

Hence the rule fop the distribution of the two Terms 
in a Judgment maj be thus briefly expressed: — In A, 
only the Subject is distributed } in O, only the Predicate ; 
in X, neither; in E, both. 

Those who laaintak this doctrine are perfectly aw«e, 
of course, that the Predicate is sqmetunes taken umversally 
in Affinnative Judgments, as when we predicate either 
DefinitLon or Property; but they assert that this results 
&om considering the Matter, not the Form, of the Judg- 
ment, and therefore is not entitled to notice in Pure Logic. 
And they fiirther maintain, that the Predicate is never 
quantified particularly in a Negative Judgments Sir W. 
Hamilton, however, as we shall see, has denied both por- 
tions of the doctrine, and, by substituting for it his own 
theory of '^the thorou^igoing quantification of the Predi- 
cate," has revolutionized the whole science of Logic. 

Li respect to the Relation of the Predicate 1;o the Subject, 
Judgments are divided into simple or aisoltUe^ and can- 
dUionoL In the former, which are technically called 
Catefforicai^ the Predicate is conceived as a Mark, and is 
therefore absolutely affirmed or denied of the Subject, 
there being no other ground or reason for the attribution 
or denial than what ia contained in the Subject itself. All 
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Categorical Judgments are included under these two for- 
mulas, A is B^ A is not B. Canditionai Judgments are 
those in which the Predicate is afSrmed or denied of the 
Subject, not absolutely, but onlj under some condition 
or prerequisite. This condition may be conceived as pri- 
marily affecting the Subject, or the Predicate, or both; 
and hence we have three forms of Conditional Judgments, 
distinguished as Hypothetical, Disjunctive, and Dilemmatic 
or Hypothetico-Disjunctive. Thus, in respect to Relation, 
we have four kineb of Judgments, as distmgnished in the 
following table. 

Categorical. A is B, or, A is not B. 

SH^pothaicai. If A is B, A is C. 

D^j^' A is either B or C. 
JJUennmatic, or 

^HypotheUco-Disfunotm. If A is B, then C is either D or £. 

In a Categorical Judgment, Man is mortal^ there is 
evidently no ground or reason for the attribution bpt an 
internal one; the Mark of Ttiortality is conceived as an 
essential attribute of Tncm under all circumstances or con- 
ditions whatsoever. But in each of the other forms, the 
attribution is conditional. In the Hypothetical Judgment, 
Iff death is a transition to a happier life, then it is desirable^ 
we do not affirm absolutely that death is desirable, but 
affirm it only under a condition affecting the Subject, 
death. In a Disjunctive, as, Moery delAerate action is either 
good or evU, the condition evidently aflfects the Predicate, 
as neither of its two forms is affirmed absolutely, but 
either is affirmed only on condition that the other is de- 
nied. The Dilemmatic, as it has two conditions, the 
one affecting the Subject and the other the Predicate^ is 
obviously a combination of the two preceding forms, and 
is therefore properly called the Hypothetico-Disjunctive. 
AU Hypothetical Judgments obviously consist of two parts, 
the first of which is called the Condition or Antecedent, 
and the second^ the Consequent; and the assertion or 



THEIB QUAKTITT, QUALTTT, AND BELATION. 129 

Judgment is, that if the Condition exists, the Consequent 
follows. 

A Conditional Judgment, though seemingly complex, is 
reallj simple, and expresses onlj a single act of Thouglit ; 
it contains but one assertion. Thus, in the Hypothetical 
just cited, we do not assert that decUh is a transition^ or 
that death is desirable ; but only, {f it is a transition, then 
it is desirable. Hence the afiBimation is evidentlj single, 
and the particles \f and (hen form the Copula of this 
Judgment, as they connect its two parts together. In a 
Disjunctive, either is and or is form the Copula, which 
reduces an apparently complex Judgment to a simple one. 
Sometimes where and there take the place of either^ or, 
in a Conditional Judgment ; as, where fire m, there is heat ; 
where light is^ there is shadow. 

In Hypotheticals, the Consequence, or tie which binds 
together the Antecedent and the Consequent, may be 
either mediate or immediate. It is Mediate, only when 
there is nothing in the Terms of either of the two parts 
which binds them together ; as when we say, 

ffAisB.OisD. 

J^ the air is stiU and cloudless^ the dew wiUfaU. 

If Gtod isjtistj sinners tviU bepumshed. 

In such cases, the Consequence may be valid, but it is 
not Immediate ; for, as there are four distinct Terms, the 
two Parts have no common Term, and are therefore*con- 
nected only by some unknown cause, or by what is in the 
mind, but is not expressed. The unexpressed medium, 
which binds the two Parts together in the last case, is our 
knowledge that Q-od governs the worlds and that justice 
consists in rewarding the good and punishing sinners;' there- 
fore, if God is just, sinners will be punished. 

The Consequence is Immediate, when there are only 
three Terms in the two Parts, so that, since one of these 

6* X 



180 TOE DOOTBmE OF JUMUSKTS. 

Teims is necessarily repeated, it fonas an immediate coh- 
nection of the Parts with each other. In order that 
there may be this repetition of one of the Terms, either 
the two Parts must have the same Suljtject, or the same 
Predicate, or the Predicate of the first must be the 
Subject of the second, or the Subject of the first must 
be the Predicate of the second. In other words, the 
Hypothetical must aj^ar iinder one of the four followii^ 
formulas. 

If A is B, A is C. If men do wrong^ they deserve pun- 

isJinnent. 
If A is B, is B. J^ metals arefue^ej geld iefueSfle. 
If A is B, B is C. ]f patknee he a virtu/e^ virtue may 

he painful. 
K A is B, C is A. ^ happiness is mere freedom from 

pain^ insensibility is happiness. 

In each of these cases,, the Consequence is Immediate, 
because it results firom a general rule, which is presupposed 
in the Proposition that is before us, and may be evolved 
fi'om it without any further aj^al to experience. Because 
" all C is A," we can immediately infer that, "if A is B, 
C is B"; or conversely, because the latter Proposition 
is universally true, the former can be deduced 6rom it by 
necessary implicatipn* ff ilm earth i& vmrnovable^ ani is 
UgkUd in aU parts hy the suny the sim revolves rcfimoL it ; -^ 
this.is true so &r as concerns the dependence of tibe <me 
Proposition upon the other,, though either Propositicm, 
taken separately, is^ &lse. Hence, we do not deny a 
Hypothetical Judgment by denying either or both of its 
parts, but only by denying the Conseqiiience of one firom 
the other. This is usually done, in Latin, by placing the 
negation at the beginning. 

Nqq » miseriun fbsfeiiBa i^inoiifni 
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In Engliah, we may deny a Hypothetical by Bttbadtudng, 
ubkaugh^ or some equivalent, for tf m tbe Season^ and 
then n^sativiiig the Consequent. 

(fjffm eat of tiejarhidienfimt, ftm Ml 4uu 
Akkough you eat, jrc^ you a&otf nU dm. 

Or the Proposition may be thus denied. 

It U not inw Aof |f you e&t, 4*» 

Disjunctives ai^ denied in the same nuumer. 

Conditional Judgments can be reduced to Categoricals, 
though, for logical purposes, it is more convenient to retain 
them in the Conditional form. The Condition is equiva- 
lent to a limitation, and therefc»:« can always be expressed 
by a limiting adjective (see page 143). In the formula, 
J^ A is By then A is Otitis not asserted that oS A is C, 
but only those A which are B. Let d represent such A ; 
then the equivalent Categorical formula is,. dA ars (7. 
To take a concrete instance : — Jff iJye iron is magneUcj it 
has the attribute of polarity ; this is equivalent to the 
Categorical Judgment, magnetic iron is polar. Conversely, 
if any Categorical Judgment has its Subject limited by a 
qualifying word, the limitation can be resolved into a 
condition, and the Judgment thus becomes Conditional. 
Thm» VirtuQus men are happy y is equivalent to If men are 
virtuotLSf they are happy. 

Diq'unctives are reduced in a 8i^ular manner to as many 
Categoricals as> thcffe are disjunct members of the Predi- 
cate. Thus, — 

!AI1 tiioee A which are not B are C, 
and 
All those A which are not C ai?e B; 

and if d represents the former and /. the latter, we have 
dA are (7, and fA are B, Even then, the Thought is not 
complete until we add, dA -j- fA sssaU A. It amounts 
to the same thing to say, that a Disjunctive may be first 
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resolved into as many Hypotheticals as it has disjunct 
members; and each of these may then be reduced, as 
before, to a Categorical. Thos, ff A is not B, it is 0; 
and, Jff' A isnoi Ojitis B. Evidently, then, Dignnctives 
are only eamplex Hypotheticals. 

8. The Hahiltonian Doctrine of Judgments. 

According to the Aristotelic doctrine, as we have seen, 
in all Affirmative Judgments, the Predicate is Particular, 
while in all Negative Judgments it is Universal. Thus 
we have but four fimdamental Judgments or Prepositional 
Forms, which have been designated by the four vowels 
A, E, I, and O. According to Sir William Hamiljton's 
doctrine of *Hhe thorough-going quantification of the 
Predicate," in both Affirmative and Negative Judgments, 
the Predicate may be distributed or undistributed, — that 
is, may be either Universal or Particular. This doctrine 
gives us eight Prepositional Forms, which are thus indi- 
cated : — A signifies that the Term to which it corresponds, 
whether Subject or Predicate, is universal^ whilst /signifies 
that it is particular; /,* standing in the place of the 
Copula, signifies that the Judgment is cffirmative^ whilst 
n* signifies that it is negative. Thus we have the follow- 
ing table of Hamilton's eight fundamental Judgments, 
those of them which are recognized under the Aristotelic 
doctrine being also indicated, as before, by the four vowels. 

'^ Affirmatives. 

Afiu All X are all T. e. g. All copperas is aU sulphate of iron. (1.) 

(A.) Afi. All X ate some Y. <' All whales are aome mammals. (2.) 

Ifiu Some X are all T. « Some men are aU logicians. (3.) 

(I.) Ifi. Some X are some T. « Some qnadnipeds are some amphib- 

ions. (4.) 

* These two letters are selected becaose thej are the two first consonants 
of c^Jirmo and nego. 
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(S.) Ana. Not any X li any Y. e. g. Not tsay fish ib anjf wana- 

blooded. (5.) 

Ani. Not anj X is some Y. « Not any Englishman is some 

Briton (Scotch). ((.) 

(O.) Ina. . Some X are not any Y. « Some Frenchmen are not any 

Piarisians. (7.) 

Ini Some X are not some Y. « Some trees (oaks) are not tome 

trees (maples). (8.) 

The question is, whether these four Forms, viz. Afisi, Ifa, 
Aui, and Ini, which hare been added to the list hj Sir 
W. Hamilton, are legitimate and natural Forms of Thought, 
— whether we do not hare frequent occasion to lAink them 
as Judgments, though we seldom or nerer express them as 
Propositions. It is admitted that the predesignations of 
quantity, some, cUly any, here italicized as belonging to the 
Predicate, are usually elided in expression. This is the case 
eren with the old Forms, A, S, I, and O ; for language 
aims always at brerity, and therefore usually omits all that 
is so obrious as to be easily understood, since its expression 
would only cumber and lengthen the sentence unnecessari- 
ly. Thus, we usually say, Men are ammah ; but nearly all 
logicians acknowledge that the Thought, of which this is an 
abbreriated expression, is, All men are some cmimdU. But 
the peculiar frmction of Logic is to analyze, not language, 
but Thought ; it deals, not with Propositions, but with Judg- 
ments. Hence its necessary postulate, that we must be 
allowed to express logically all that is contained in what 
we think. The question is, whether we are not often 
obliged to think Judgments under the Forms, AU are ail. 
Some are aU, Not any is some, and Some are not some. 

Now the eridence in feror of the first two of these 
Forms, the aiSrmatires Afa and I&, is so strong, that the 
only wonder is, how they could hare been almost unirer- 
sally rejected by logicians for orer two thousand years, 
down to the time of Sir W. Hamilton. In the first place. 
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any process of inductive iieasomug can be properly reduced 
to logieal Form only ki tim^msjmefei — 

X9 Y, Z, &c. are B. 

But X, T, Z, &c. are (or represent) off A. 

Therefore, all A are B. 

Here the second premise is materiality &lse; but with 
thia h.u\% as logfckss, we have nothing ta do. Logic does 
not guarantee the truth of the premises, but only the validi- 
ty of th,e iiiference from the premises, to the coQclnmon. 
And that this inference is valid in. the preceding formulu 
jBBj be seen by taking an instance in which neither of the 
premises is faulty. J£ I am. playing chess, and my king is 
in filial check, I mo^ reason thus : — 

I can neither mo^re my king, nor interpose a man, nor 
eaptare the attacking piece. 

But these three sure gll the modes of obviating check. 

Then I am chedbnated. 

Here the Predicat;e of the second premise ist quantified 
universally; and men reason in this manner every day, 
when they are reduced to a choice among a few only possii- 
ble poiode^ of action, and each of these modes is fatal. The 
foUowii^ example shows how we rea^n inductively : — 
, Copper, tin, lead, iron, &c. are fusible. 

Bat copper, tin, lead, &c. are (,or represent) aU metals. 

Then aU metals are fiisible. 

As already hinted, every adequate Definition — that is, 
every one in which the Defimi^endum and the Definition are 
convertible terma — has ita Predicate universally quantified 
in Thou^t. To take the instance already given. All ecjh 
per<M u WkUphaie qf iran^ or, conversely, AU $ulphate of iron 
is aXL e0pf^€8^ So, also, eyery e^liaustive Division must 
be thought as a Judgment with a universal Predicate. 
Thus, the geometer, having demonstrated a certain prop- 
osition successively of equilateral, isosceles, and scalene 
triangles, adds im Thought, But these are all triangles; 
therefore, the theorem holds good of all triangles. 
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^^In fifect," says Hamilton^ ^^ ordinary language qnantifies 
ibe Predicate so often aa tlias detexmination becomes of the 
smallest import. This it does directly, by adding aU^ some^ 
or their equivalent predesignations, to the Predicate ; or it 
accomplishes the same end indirectly, in an ezeq>tive or 
limitative form^ 

'*' *) Directly, — as, Peter 9 John^ Jame$y etc. are aU the 
Apeeilee ; — Mercwry^ Ven/us^ etc. are all the planets* 

^^ ^} Bat this U more frequently accomplished indirectly, 
by the equip<^ent fbnns of Zdmkation or J^Mivmany aod 

«« For exaiuple, by the hipitative designations, alone or 
^y, we say* Q-o4 alone ie goody which is equivalent to 
^y^i» ^^ H" <^ ffood^ that is, Ghd ie all that ii good; 
Yirt'^e is the pnl^ nobiUfyy that is, Vktue ie aU nMe^ that 
is, aU that i» noble. 7he symbols of the Catholic and 
Protestant divisiona of Christianity may afford mi a logical 
illustration of the point.^ The Catholics say, JPaj£&, Bope^ 
and Charity alons jt^tify ; that is, tJie three heavenfy virtues 
togeAer are aUf/usttfying,, Ihat is, aS thai justifies ; onme 
jttstificanSy jusfum fofiienA. The Protestants ss^, JFaith 
alone justifies ; that is. Faith which they hold to comprise 
the other two virtues, is aU-just^yingy that is, aU that 
justifies; omne jusfificans. In either case, if we translate 
the watchwords into kgicajl simplicity, the predicate ap- 
pears predes3gna>te4- 

^* Of animals man alov£ is rational; that is, Man is all 
rcUional ammal. What is rational is alone or only risible; 
that is, AU rational is aU risible, etc.. 

** I now pasa on to the Exceptive Form. To take the 
motto overhead^ *--*^ On earth there is nothing great but 
maJDE.' What does this mean ? It means. Mom — is- — aU 

*■ The English Ezdusiye ftaiticlQS are, one, ohUf, (done, exdutivebf, pre» 
dMJSy, jtmt, mkf mUbf^ noAing, 6itf, &b. TheM partidee tmneiMsd to liie Sob* 
ject |M»4e9ignate the FfeedicatoinuvfiaAUfSr 
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eairihly great. (Homo — est — omne magnum t£rre$tre.^ 
And the second clause — ^In man there is nothing great 
but mind ' — in like manner gives, as its logical equipollent) 
Mind — is — aU hnmarify great, that is, all that is great in 
man. (Mens est omne magnum humanum.y* 

The case may not seem so clear in respect to the two 
negative Fonns; Ani and Ini, in which Z Predicate i. 
Particular; for the expression of them in hnguage is so 
awkward and unnatural as to have proToked the remark, 
that they «eem to be got np as if for the purpose of show- 
ing what one could do. It would certainly be accounted a 
forced and uncouth assertion, to saj that not any iron is 
same metcUj — i. e. is not lead ; or that some men (English- 
men) are not some men (Frenchmen). Dr. Thomson ad- 
mits that thej are conceivable^ but denies that they are 
actual^ cases of negatiye predication. He argues that 
'^ such a Judgment is never actually made, because it has 
the semblance only, dnd not the power, of a denial. True 
though it is, it does not prevent our making another Judg- 
ment of the affirmative kind from the same Terms.'* It 
would be more correct to say that we can make *^ another 
Proposition," instead of ^'another Judgment," from the 
same Terms ; for the ^^ some metal "* in the Predicate of the 
negative Judgment is not thought as the same ^'some metal" 
in the Predicate of the affirmative. The two assertions 
are incompatible in Thought, though they happen to be 
identical in expression. Thus, — 

Iron is not some metal, — i. e. is not lead. 

Iron is some metal, — i. e. is iron. 

Englishmen are not some men, — not Frenchmen. 

Englishmen are some men, — M^lishmen. 

In fact, the law of Division, that the Dividing Members 
must exclude each other, compels us to think some are not 
somfij — these are not those, — these are different from those. 
As already shown, negation is only the affirmation of dif- 



THE HAMILTONIAN ANALYSIS. 187 

ference or exclusion ; * A m not B,' is equivalent to * A w 
Dot-B.' Now we never have occasion to aflSrm difference 
or exclusion except for the purpose of distinguishing co- 
ordinate Species from each other ; for if the two classes were 
not recognized as belonging to the same Genus, — that is, 
as similar in some respects, — it would not be necessary to 
think or to say^at they differ in certain other respects. 
We never say, Mshes are not stars^ since the two things are 
so unlike that there is no danger of confounding them. 
But we think and say. Oaks are not maples^ Spaniels are 
not terriers^ as the classes are here thought as belonging to 
the same proximate Genera, trees and dogs. In Thought, 
therefore, these two Judgments are explicated thus : Some 
trees are not some trees; Some dogs are rwt some dogs. 

Even the Aristotelic doctrine admits that Unskilful are 
some physicians is a legitimate Judgment, for it is the sim- 
ple converse of Some pkgsicians are unskHfid. But it 
amounts to precisely the same thing whether we say, Vhr 
skiffhd are^ &c., or Not (any) skilful are some physicians. 
Considered as Propositions, one of these may be con- 
denmed as faulty in expression; but as Judgments, one 
cannot be admitted and the other rejected, for they are one 
and the same Judgment. 

Again, whenever we predicate a Genus of a Species, the 
Predicate is obviously quantified as Particular ; and some^ 
which is the predesignation of particularity, must then be 
thought in its semi-definite sense, as some^ excluding all. 
In this sense, we cannot think that some are^ unless we also 
think that some are not. Then, every such Judgment 
carries with it by necessary inference, or as a part of itself, 
another Judgment, negative in Form and with a Particular 
Predicate. Thus the Judgment, Men are some animals 
(rational bipeds), is incomplete and even impossible in 
Thought, unless we also think, Jtfen are not some (other) ani- 
mals (brutes). Either of these two assertions thus carrying 
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the other along with it by necessary implicatira, it ia iMOse 
natural to adopt in words the affinnatLve form, as the moce 
firequent and &miliar one, even when the negative meaning 
is more prominent in Thought. As Hamilton remairks,^ 
*' men naturally preferred to attribute positively a pact of 
one notion to another, than to deny a part." 

It has already been argued, (page 110^ that although 
the Predicate in any Judgment may be actually thought 
only eonnoiativelj/^ or as a Mark, it is still potentially a 
Concept, and as such, it denotes a class, pr haa Exte^siei;!. 
To predicate, therefore, is^ virtually to dassify^ or to as^ 
sign a Subject to its proper place in a class, thereby, attrib- 
uting to it all the Marks of that dase. If ow it is aigiaed 
by Mr. Baynes^ with great force» '^ that when, we bring an 
object under a notion, that is, when we predicate of it 
that it belongs to such a class, we must know that it occur 
pies a certain place in that class. For if we were unceiv 
tain what place the individual ol^ect ocec^ied in the clasa, 
or whether it occupied any place at all, we should not 
know the class, and could not therefore bring any object 
under it; — e. g. if I da not know whether rose comes 
under the Concept ^/Wer,: — whether it is equal to some 
part, or tfie whole, or superior to it, — I cannot, of course, 
predicate flo%o^ pf ro^e^ since I do not know wjbat the 
Concept means, what it contains, and what it does not. 
If, therefore, we understand the object at all, we nui^t fix^ 
in Thought, the sphere which it pccupies under the class to 
which, in predicatipn, we have assigned it. In other wards^ 
if we comprehend what; '^^ utter, eaety notion holding ^ 
plcuie of predicate in a proposition must have a determinate 
qimntity. in ikougktf^^ * W^ cannot, foe instance, predicate 
Urd successfiilly of pigeons^ of winged <mdfeMjered bipeds^ 
and of animals^ unlessi we know at least so much of the 
characterifitics of the class bird as to be able to think that 

* Baynes's New Anabftk of lagiad Fcrm$, pp. 9, 10. 
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^all jHgeoiift are Moms birdsi," ^^all winged and feathered 
l»peds ar^ oS birda," and *' 9ome animals are aU buxUu" 
Ia Uke maaner, we cannot exclude a Subject from a given 
Concept or class, — as when we saj, Whaler are inot fi$h^ 
unlesa we either thmk fiA a& eoldrbiooded^^ vertebraied ani- 
fml$^ living in ihe water amd breathivg by jplU, ia which 
ease we think ^^ whales aie not any fish " ; or accept the 
TiUgor QOtix^ of fah as famed animah living in the taater^ 
and theii think ** whales are not 9ome fish," — viz.. not cold- 
Uooded fish. This leads as to remark, that,, in &ct, any limi- 
tation of the predicated clasa by a limiting adjective is equiv- 
alent to quantifying that Predicate particularly; — e. g. 
Pine$ are not deeidv^m^ trees =» Pmes are not same trees. 

These reasons, and others which will be mentioned when 
we come to treat of Gonver8i<Hi, seem conclusive in &vor 
of Sir W. Hamilton's doctrine, that, potentially at least, 
the Predicate is always quantified either universally or par- 
ticulariy, both in affirmative and negative Judgments. 

But if each of the two Terms of a Judgment has its own 
quantity assigned to it in Thought, then, for still stronger 
reasons than those which have already (pp. 64, 110) been 
assigned, tlie distinetioin between Sul^ect and Predicate 
ceases to be of any moment. In &ct, every Judgment 
comes from an act of conqparing two quantified Terms with 
each other; and as the result of such comparison, we have 
an equation, or non-equation, established between these 
Terms, and it is completely indifierent which of them is 
placed first. Thus, having compared two Concepts, A and 
B, I find either that they agree, or do not agree, with each 
other. This agreement or difference may be expressed 
equally well in either of the following formulas : — 

A is B. A is not B. 

B is A B is not A. 

A and B are equals A and B are not eqnaL 

Convertible or equal are A and B. Unconvertible are A and B. 
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In these last two formulas, the two compared noti<m8 do 
not stand to each other as Subject and Predicate, but are, 
in the same proposition, either both Subjects or both Predi- 
cates. 

In common language, if the two Terms are both quanti- 
fied universally in Thought, it is admitted to be of no 
consequence which is placed first; usuallj, that which is 
prior or pre-eminent in Thought appears as the Subject. 
Thus, we say either. Electricity i$ not the nervou9 fluids or. 
The nervous fluid is not electricity ; Common salt is dJoride 
of sodium^ or. Chloride of sodium is common salt. 

But if the two Terms differ in Quantity, the convenience 
of language requires, in most cases (not in all*), that the 
one which has the wider Extension should appear as the 
Predicate, and that its Quantity, though present in Thought, 
should be silently passed over in expression. It is more con- 
venient that the Term which has the less Extension, as it is 
more definite or limited in meaning, and therefore can be 
more easily grasped in Thought, should be placed first ; and 
then, the Quantity of the Predicate, as it is known to be 
greater than that of the Subject, (and it matters not how 
much greater it is,) may be omitted in expression for the 
sake of brevity. Metals are fusOihle stAstances is a shorter 
and more natural expression than Some fusible svbstanees 
are metals^ though the two propositions convey precisely 

* Such propositions as these, for instance, are common : — 

It is disffmcefid to be a slave to passion* 

Tuiy)e est obsequi libidini. 

Happy is he who is able to know the causes of things, 

Fdix qui potuit rerum cognoscere causas. 

It is rain which has fallen. 

It is fodidi to listen to JUxtterers. 

If the Term of the wider Extension must be the Predicate, we should 
say, — To he a dove to passion is disgracefid ; He who can discover the oaxtset 
of things is happy ; That which has fcdlen is rain ; To listen to flatterers it 
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the same meaning. Hence the old logicians, having more 
regard to Language than to Thonght, maintained that the 
fcmner order was the onlj legitimate one ; they analyzed 
this order only, and based upon it their whole system. 
'* Natural, or regular, or direct predication they held to be 
that in which the genus is predicated of the species, the 
species of the individual, the attribute of its subject, and, 
in general, the. extensive whole of its part; and in which, 
therefore, the Subject notion was always of less extent than 
the Predicate notion. Unnatural, indirect, or irregular 
predication was the reverse of this, — that, to wit, in which 
the species was predicated of ^e genus, the subject of its 
attribute, and, in general, the extensive part of its whole."* 
But whcB it is acknowledged that Logic has to do pri- 
manly with Thought, and only secondarily with Lan- 
guage ; that each of the two Terms has its own Quantity 
assigned to it in Thought; and that the purport of the 
Judgment is merely to affirm the agreement or non-agree- 
ment of these two quantified Terms, — it becomes evi- 
dent that every proposition is logically reduced to an 
equation, or non-equation, of two Terms, the relative posi- 
tion of which is of no importance whatever. AU metcUs 
are sameftMMe things^ and SomefusiMe tkinffs are aU melr 
ah^ are two statements pf precisely the same import. And 
in like manner with negatives; — Some Frenchmen are 
not any Pari8ian>8^ is the same Judgment as. Not any Pa- 
rmans are some Frenchmen* 

4. The Explication of Propositions into Judgments. 

Strictly speaking, as we have seen. Pure Logic deals 
only with Judgments, and refers to the science of Lan- 
guage for the doctrine of Propositions, or the proper ex- 
pression of Judgments in words. But the claims of Logic 

* Baynes's Analytic, p. 12. 
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to be regarded as a universal science, and its doctrine that 
all Thought can be reduced to distinct Judgments, so thai 
the logical theory of Judgments is applicable to ererj 
mental [ntychict into i/^ch Thought enters, cannot be de*- 
fended, or even properly tmderstood, until it is clearly 
shown how all P)ropositions, even the most complex in 
character, may be reduced to simple Judgments. We 
shall therefore consider the explication of Propositions 
here, th<]^gh the subject properly belongs to Applied 
Logic. 

Every puire Judgment corresponds to one of these two 
forms, — A 18 B^ or A is not B; and if thus expressed in 
words, it is called a Simple Proposition* In tMs case, 
neither Subject nor Precficate necessarily consul of a 
nngle word; either or both may be described in many 
words, provided that 1^ miion cf these words expresses 
but one Judgment or a single act of Tlwught. Thus, Wdl 
tyrgarmed and sMffuOy adminiitered govemmmt% are produe^ 
live cf happiness io their sutjects^ is a Simple Proposition, as 
well as John is sick* On llie other hand, seveHttl acts of 
Thought combined in one statement constitute a Cowpcmnd 
Proposition, jdie plurality of which may reside either in the 
Subject, or in the Predicate, or in botii. Thus, James and 
WiUiam are yatmg and heaUhg, is a Compound Proposition, 
whidi may be resolved into these four Simple ones:--* 
James is young; James is heaJthy; JfWiam is young; 
William is healthy, A distinct Judgment is evidently ne- 
cessary for each of these affirmations, whether they are 
expressed separately, or united into one Compound Propo- 
sition. Such a Proposition obviously may be partly true 
and partly false, according as all, (»* only some, of the Predi- 
tsates are truly affirmed of ail, or only some, of the Sub- 
jects. 

But as a Simple Proposi^on t^ontains only one Subject 
and one Predicate, it woidd seem that it must be either 
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irholly true or "wholly fiQse. And so it would be, but thirt 
there axe many Propositions, seemipgly Compound, but 
really Simple, whose Subject or Predicate is a Ccmplex 
term, containing by implication other Judgments, that may 
be called incideittaL In these, the incidental Judgment 
may be &lse, while the main Propositicm may be tfue. In 
those which are properiy called Complex Propositions, thie 
incidental or implied Judgment may appear, either as a part 
of the Sulgect or of the Predicate, with which it is joined 
by a relative pronoun, whose office it is to combine «eTeral 
Propositions into one, or only as a Umiting or defining ad- 
jective, or partic^le, or adjective clause. Thus, it is the 
same thing to say, G-od^ who U invitSfle^ created the worlds 
\ffhieh is vmbh; or. The invisible i}od created the visible 
world. It is justly remarked by the Port Royal Logi- 
cians, that these incidental Judgments are to be regarded . 
not so much as Propositions which we now make, but as 
Judgments /or TTier^ made, the Predicate of which is now 
regarded as a simple Mark or attribute of one of the 
Terms in our present main Proposition. Hence it is still 
true, that the Complex Proposition is Simple, because it 
exprosses but one Judgment made at the moment. 

The inddental Judgment expressed in an additional 
word or clause may be either eicpUcative or limitaltive. It is 
Explicative, when it is of the nature of a complete or partial 
defimtion, and therefore belongs to the Term to which it is 
aimexed in the whole of its Extension. Thus, Man^ who 
is horn of wofnan^ is of fend days and full of troMe ; — 
here, the adjunct clause, horn of woman^ is to be understood 
as u definition applicable to oK men. But in such a Propo- 
sition as this. Men who are avariciotis are unhappy^ the 
relative clause restricts or limits the predication of unhap- 
piness to some men, — 'to those only who are avaricious. 
It is only these Complex Limitative Propositions which are 
eqpiivalent to Hypotheticals : — thus, AU iron which is mag^ 
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netie is polar ^ has the same meaning as, J^ iron is mag- 
netic^ it is polar. It depends upon the Matter of the 
Thought, and can usually be determined by the context or 
the nature of the subject, whether the adjunct word or 
clause is to be considered as Explicative or Limitative. 

With regard to ExpUcatives, it should be observed, that 
the &lsehood of the incidental does not affect the truth of 
the principal Proposition. Thus, in the Proposition, Mar- 
modius and Aristogeiton hilled Sipparckus^ who was a 
tyrant^ or, IdlULed the tyrant HipparehiSy the main assertion 
would still be true, even though Hipparchus was not a 
tyrant. If, however, there is an impUed Inference or ar* 
gument, that the principal Proposition is true }>ecause the 
incidental one is a correct definition, then the fidsity of 
the latter becomes a reason for doubting, not for denying, 
the truth of the former. Thus, the Proposition, The soul^ 
which is an extended substance^ mtist occupy space^ becomes 
doubtM when the incidental affirmation, that it is extended, 
is disproved; but it may still be true, for other reasons, 
that the soul must have some position in space. 

In respect to Limitatives,'no question can arise concern- 
ing the truth or fidsity of the incidental Proposition ; for 
its Predicate is not affirmed of the Subject to which the 
relative refers, nor is the existence of any such Subject 
affirmed. If I say. Judges who never do anything by 
request or favor are worthy of praise^ the only assertion is a 
Hypothetical one. I do not affirm, that Judges never do 
anything by request or £ivor, or that there are any such 
Judges ; but only, that if there are any such, then they de- 
serve praise. The most orthodox believer in the atoning 
virtue of the death of Christ may still admit, that a man who 
has never sinned^ and is not sirful by nature^ stands in no 
need of an atonement. So far, indeed, as such a statement 
contains any implication that such a human being ever 
lived, it is false ; but if construed strictly, it implies noth- 
ing of the kind. ^ 
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Compoand Propositions are divided into those which 
obviously contain a plnralitj of Judgments, and therefore 
do not need analysis and exposition; and those in which 
the plurality is concealed, so that it is apt to escape notice. 
The latter are called Exponibles, because they need to be 
analyzed and explained. These are divided into Exclu^ 
sives, Exceptives, and Restrictives. 

Exclusive Propositions limit the Predicate to this one 
Subject, thereby excluding it firom every other Subject. 
Hence, every Exclusive contains two Propositions, one of 
which affirms the Predicate of Aj and the other denies it 
of all not-A. Thus, 

iO-od is to be worshipped* 
No other being is to be 
worshipped, 

Hamilton, as we have seen, reduces these Compounds 
to Simple Propositions, by showing that the Exclusive 
particle annexed to the Subject quantifies the Predicate 
universally; thus: — 

Only AisB=AUaUB; 

whence we infer immediately, by Infinitation, that 

No not-A is B. 

Sometimes the Exclusive particles ordy^ one, sole, &c., 
are annexed adjectively to the Predicate, and then have 
the same meaning as dU. Thus, O^od is the sole object to 
be worshipped; — i. e. God is all that should be worshipped. 

Annexed adverbially to the Copula and Predicate taken 
together, the Exclusive particle limits the Subject to tliis 
one Predicate, thereby excluding it from every other 
Predicate. 

Peter only plays; i. e. he plays, and he does nothing else. 

James is only a lawyer ; i. e. he is a lawyer, and nothing 
else. 



All but one have disappeared = ^ 
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But, Jamei {» iihe miy lawyer ^=iheuaUihe lawyer ihat 
you can find. 

Exceptive Propositions state the Subject universallj, jet 
with a specified exception, to which it is implied that the 
Predicate is not attributed. These also are equivalent to 
two Judgments, and these two,. as in tb/^ case of ExcluoiYes 
also, di£kr in Quality. 

' (Nearly) aU have disajh 

peared; 
but one has not cUsajh 
peared. 

In respect to Quantily, Exceptives are to be considered 
as Universals. For although a part is excluded firom the 
whole of the Subject, so that the Predicate is referred 
only to the remainder, yet this remainder constitutes a 
whole in itself^ of which the Predicate is affirmed or 
denied. 

It is obvious that an Exclusive and an Exceptive are 
only two modes of expressing the same thing, as it is easy 
to change them reciprocally from the one to the other; 
but the direct a£Srmation in one becomes the impUed 
assertion in the other. A fool thinks that no method ea>- 
cq>t his own is right-; in other words, that his own is the 
only right method. 

Restrictive Propositions are of two kinds, both of which 
are Limitative in meaning. The first sort restricts the 
assertion by a special clause, which determines more nar- 
rowly the signification of the Subject or the Predicate. 
Ethics^ considered Tnerdy as a doctrine of the expedient^ is 
no longer a science of morality: — this is equivalent to 
the two Judgments, JSthics is a science of morality^ but 
a mere doctrine of eocpediency is not siLch a science. Here 
the Subject is the restricted Term; but in the following 
example, it is the Predicate. A good magistrate is mercir 
fid to offenders, as far as the demands (f justice wUl permit. 
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The second sort of Restriction is called Rednplicatiye, as 
it consists in a repetition of the restricted Term. A judge, 
as judge, ought never to receive presents; — that is, he may 
receive them, like other men, on ordioarj occasions, bnt 
never in connection with the performance of his official 
duties. Here, also, the two Judgments into which the 
Proposition is explicated differ in Qualitj* 



r 
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CHAPTER VI. 

THE DOCTBIKE OF IMMEDIATE INFEBEKCE. 

1. JEquipollence or Tnfinitation. — 2. ConYeraion. — S. Opposition and 

Int^^ntion. 

INFERENCE or Reasoning is that act of Pure Thought 
whereby one Judgment is derived £rom another, or 
from two others. The Judgment from which another is 
deduced is called the Premise ; and that which is derived is 
called the Conclusion. If the Conclusion is drawn directly 
from one Premise only, without the aid either of an 
Intuition or another Judgment, it is said to be an Immedi- 
ate Inference. Thus, from the Premise that No qucidruped 
is rational^ I know at once, or by Immediate Inference, — 
that is, by an act of Pure Thought, — that Every quadrur 
ped is irrational^ and that No rational iking is a quadruped. 
If the Conclusion can be drawn only through the interven- 
tion of a third Judgment, — in other words,^if two Prem- 
ises are necessary, — the result is a Mediate Inference, 
or Syllogism. 

But in either case, the act of Reasoning or Inference, 
whether Mediate or Immediate, is simple, being one indi- 
visible act of mind. The Premises are considered as 
given, and their truth is taken for granted ; the Inference 
is the act of deduction, or drawing out the Conclusion from 
the Premises, and this act is necessarily simple. If it is 
performed in accordance with the Laws of Pure Thought, 
it is apodeictic or absolutely certain, as any opposite Con- 
clusion would be Contradictory and absurd. In respect to 
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their Mattery both the Premises and the Conclnsion may be 
false ; and yet the Form of Inference, or the transition 
from one to the other, may be intuitively true. Thus, the 
Mediate Inference, 

Everything material is m/yrtal; 

The Soul ia material; 

Therefore the Sovl is mortal; — 
is false in each of its three Judgments. Yet its Conclusion 
is as con^tly drawn, and the SyUogism is therefore just as 
TaHd,asinLfoUowinginstaiii,Sbereeac^ofthet^ 
Judgments is true. 

Everything material is divisible; 

Gold is material ; 

Therefore Gold is divisible. 
Hence, the material truth of the Conclusion depends upon 
the material truth of the Premises ; its formal validity is 
the correctness of the process whereby it was deduced from 
the Premises. Pure Logic has to do only with the latter. 
Eveiy correct step of Reasoning, considered simply as such, 
or in reference to its Jbrm, is as indisputable as one of 
those Primary Axioms of Pure Thought on which it is 
based, or of which it is an application. The uncertainty or 
disputable character of much of what is' improperly called 
Reasoning lies altogether in the Premises, and is referable 
to imperfect observation, to an improiier use of words where 
language has become a substitute for Thought, or to over- 
hasty generalization. But the mere process of Reasoning, 
irrespective of the data about which we reason, is the same 
in the moral and physical, as in the purely mathematical, 
sciences ; it is equally demonstrative in all, for it is condi- 
tioned by the absolute laws of Pure Thought. The long- 
est chain of argument is but a series or repetition of In- 
ferences, whether Mediate or Immediate, in which the 
formal validity of each step, taken by itself, is intuitively 
perceived. 
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Logic, as Hamilton remarks, <' is exclusively conirersant 
about Thought strictly so denominated ; and Thought 
proper, we have seen, is the cognition of one object of 
thought by another, in or under which it is mentally in- 
cluded; — in other words. Thought is the knowledge of 
a thing through a Concept or General Notion, or of one 
Notion through another. Li Thought, all that we think 
about is considered either as something containing, or as 
something contained ; — in other words, every process of 
Thought is only a cognition of the necessary relations of 
our Concepts. This being the case, it need not move our 
wonder that Logic, within its proper sphere, is of such 
irrefragable certainty, that, in the midst of all the revolu- 
tions of philosophical doctrines, it has stood, not only 
unshattered, but unshaken. Li this respect. Logic and 
Mathematics stand alone among the sciences, and their 
peculiar certainty flows from the same source. Both are 
conversant about the relations of certain a priori forms of 
intelligence ; — Mathematics about the necessary forms of 
Ima^nation ; Logic about the necessary forms of Under- 
standing ; — Mathematics about the relation^ of our repre- 
sentations of objects, as out of each other in space an4 tune ; 
Logic about the relations of our Concepts of objects, as in 
or under each other, that is, as in different relations respec- 
tively containing and contained. Both are thus demonstra- 
tive, or absolutely certain, sciences, only as each develops 
what is given, — what is given as necessary, in the mind 
itself. The laws of Logic are grounded on the mere 
possibility of a knowledge through the Concepts of the 
Understanding, and, through these, we know only by com- 
prehending the many under the one. Concerning the 
nature of the objects delivered by the Subsidiary Faculties 
to the Elaborative, Logic pronounces nothing, but restricts 
its consideration to the laws according to which their 
agreement or disagreement is affirmed/' 



THE DOOTRIKE OF IMMXa)IATE IKFERENGE. 151 

• 

" It is of itself manifest tbat every science must obey 
the laws of Logic. If it does not, such pretended science 
is not founded on reflection, and is only an irrational 
absurdity. All Inference, evolution, concatenation, is con- 
ducted on logical principles, -principles which are ever 
valid, ever imperative, ever the same. But an extension of 
any science through Logic is absolutely impossible ; for by 
conforming to logical canons, we acquire no knowledge, 
receive nothing new, but are only enabled to render 
what is already obtained more intelligible, by analysis and 
arrangement. Logic is only the negative condition of 
truth. To attempt by a mere logical knowledge to amplify 
a science, is an absurdity as great as if we should attempt, 
by a knowledge of the grammatical laws of a language, to 
discover what is written in this language, without a perusal 
of the several writings themselves. But though Logic 
cannot extend, cannot amplify, a science by the discovery 
of new fects, it' is not to be supposed that it does not con- 
tribute to the progress of science. The progress of the 
sciences consists not merely in the accumulation of new 
matter, but hkewise in the detection of the relations sub- 
sisting among the materials accumulated ; and the reflec- 
tive abstraction by which this is eflFected must not only 
follow the laws of Lo^c, but is most powerftdly cultivated 
by the habits of logical study." 

Aristotle has defined Inference as "a thought or propo- 
sition in which, from something laid down and admitted, 
something distinct from what we have laid down follows of 
necessity." But this definition, though it describes the 
Syllogism accurately, seems at first to be inapplicable to 
Immediate Inference, in which, as there is only one premise, 
and as the act of Pure Thought through which we reason 
cannot add any new Matter (that is, any new Intuition or 
Concept), it would appear that the Conclusion cannot con- 
tain anything distinct from what has already been laid down. 
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« 

And this is true ; it cannot contain any new Matter, bat it 
may represent this Matter under a new Form, so that the 
Conclusion and the Premise will be perfectly distinct Judg* 
ments. Thus, in the instance just given, ^^ quadruped " 
and ^^ rational " are the only Terms that appear in eitlier 
of the two Conclusions, ^^ irrational " being only the equiv<- 
alent of ^^ non-rational " ; and both of these are contained 
in the Premise. And yet the Inference is not a mere 
repetition, but the Judgments which it involves are new 
and distinct from what was previously laid down ; for one 
of them is affirmative, while the Premise is negative ; and 
the other denies a certain Mark of any ^^ rational thing," 
while the Premise denies a certain other Mark of any 
**' quadruped." If it be argued fiirther, that such Conclu- 
sions are virtually contained in the Premise, inasmuch as 
they become evident to any one who fidly apprehends it, 
the. answer is, that this is true of all Reasoning, even of 
Syllogisms and Inductions. That a certain step is obvious 
and easily taken, is surely no proof that it is no step at all, 
or that we can get along without taking it. 

1. iBoUIPOLLENCE OR InTINITATIOK. 

The first sort of Immediate Inference which we have to 
consider is that which the Greek logicians called uroBwafuaj 
and the Latins, .MqmpoUence; its more appropriate name 
is Infinitation. It has already been said, that every pair 
of Concepts, such as A and not-A^ of which one is merely 
the Contradictory or the privative of the other, divide the 
universe between them. According to the axiom of Ex- 
cluded Middle, either A, or its Infinitated correlative, not- 
Ai must belong to everything, and must include everything ; 
and according to the axiom of Non-Contradiction, the pres- 
ence of one in any given case insures the exclusion of the 
other. Hence arise a number of Immediate Inferences, 
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some of which are of frequent occurrence in our ordinary 
processes of thought. As ah'eady remarked, a negative 
Judgment can always be changed in Form to an affirma- 
tive, or an affirmative to a negative, simply by Infinitating 
one of its Terms, or by dropping its Infinitation ; and the 
result is a new Judgment, the truth of which is an Imme- 
diate Inference from the truth of the antecedent Judgment 
whence it was derived. Here the Inference is vonly an 
application of the well-known grammatical rule, that two 
negatives cancel each other, and thus become equivalent to 
anaffirmatiye. But the idiom of eyeiy language sanctions 
a, greater or smaller number of exceptions to this general 
rule, none of which, however, are admissible in Logics 
where every negation must be construed rigorously. 

The following tnemoriter lines, which I copy from Bur- 
gersdyck, enumerate the more frequent forms of aequipol- 
lence and of the idiomatic force of negative eiq>ressions ; 
but of course, all of them do not hold good in this meaiiing 
in any other language than the Latin. 

Non omnis ^ quidam non ; omnis non quasi nnllus. 
Non nullus = quidam ; sed nullus non vaUt omnis. 
Non aliquis = noUos ; non quidam non vaUi omnis. 
Non alter = neuter ; neuter non prastcU uterque. 

In all cases of Immediate Inference by Infinitation, the 
dependence of the Conclusion upon the Premise is so obvi- 
ous, and so directiy governed by the Primary Axioms of 
Pure Thought, that no mistake is likely to arise, except 
from a momentary doubt as to the position or the proper 
force of the negative particle. The two following rules 
comprehend at least all the more important cases, and 
they hold true, I believe, without exception, for the four 
Prepositional Forms which are recognized in the Aris- 
totelic system. 

Bulb I. To change the Infinitation of the Predicate 
(either by Infinitating it, or by dropping its Infinita- 

7* 
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tion), change the Qualify d? the Judgment; — the 
Quantiiy of the Judgment then remains unaltered. 
Rule II. To change the Infinitation of the Subject, 
convert the Judgment (i. e. make the Subject and the 
Predicate change places vnih each other), and then 
either change the Quality, or change the Infinitation 
of the (old) Predicate also ; — here, also, the Quantify 
of the Judgment remains unchanged. 
The foUo'vnng are instances, both in the' abstract and the 
concrete, of the iqpplication of these two Rules to all foor 
of the fimdamental Judgments, A, B, I, and O, and also 
to their Infinitated forms, here designated as A', E', P, 
and O'. This enumeration was first made out by Mr. 
DeMorgan. It will be seen Ihat it contains no instance of 
mel^e Conversion, as the cases under that head will be after- 
wards separately considered. To avoid a confiising repeti- 
tion of the negative particle not^ words compounded with 
the negative prefixes tm and m have been adopted when- 
ever it was practicable. For the same reason, right is used 
for noUwrong; brutes for noinmn; pitiless £)r not-eompas- 
sionate;. &c. 

FSBKISBS. COKCLUSIOirfl. 

Bar Bqle I. Bj- Bole JL 

A* Kveiy X is Y. >=sNo X is notrY. BsETery not-Y is not-X 

All metals are fd- ( b=No metal is infusi- f s« All infusible things ai« 
sible. \ ble. ( nnmetallic. 

O. Some X are not Y. »» Some X are not-Y. «» Some no^Y are not not-X. 

Some men are not ( «» Some men are piti- ( &» Some pitiless beings are 
compassionate. \ less.* \ not mere ftrutet (not-men). 

33. No X is Y. ssEvery X is not-Y. sBEveiy Y is not-X 

Noayaricions man J ^ Every araricions f sassEverj happy man is free 
is happy. ( man is nnhappy. ( firom avarice. 

* Stricdy speaking, or according to the rales of Logic, "not-compassion- 
ate'' has the same meaning as "pitiless," for it is the contradictory of 
** compassionate." Bat in common parlance, there is a slight difierenoe in 
the meaning of tiio' two words ; "not-compassionate/' like most other epi- 
thets compoonded with. a negative particle, means, not entire pnTation of the 
qoality, bat only the existence of it in a very low degree. 
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I. Some Z are Y. «- Some Xare not aot-Y.^- Some Y axe not nol-X 
Some wrong acts C^Some wrong actsC^Some excoaable acts am 
are excusable. { are not inexcusable. ( not right actl. 

^'' ^^T^^ *• } -No not-X i. T. _B,«y T to X. 

Bvecy uijnat act (asKonnjiutactiseaD- f aSvery (truly) eipedient 
is inexpedient. ( pedient. \ act is Just* 

Some inyiflible things fssSome invisible (sasSome tangible things an 
are not intangible. ( things are tangible. ( not visible. 

S'. Nonot-Xis not-Y. 3->£tbi7 i^o^^ '^ ^- ^^BroT ao^Y 10 X 

No mortal who4s- (—Byeiy mortal who-) -b.,..,^ «..«*.i wk^v«-_««_ 

^' M^ °^^^ "* I " Somenot-Xarenot Y.«Some noVY aie not X 

Some invertebrates j M-Some invertebrates ( ^-Some wingless animals 
are wingless. ( are not winged, l are not vertebrates. 

The Infinitation of the four additional Judgments first 
cimsidered by Sir W. Hamilton cannot with eqnal &cS^tj 
be reduced to rule. As either Afii or Afii' is a perfect ex- 
pression of the absolute identity of what the two Terms 
denote, either may be deduced by Infinitation firom the 
other, and, by tiie same means, several other less perfect 
expressicms of the same identity may be obtained. But of 
these less perfect eiq>ressions some may more properly be 
regarded as inferences by Subaltemation. Thus, <— 

Afii. AUXareaU) (NoXisnol^Y ) ( Bverfnot-Tif not-X 
,:=^ V — <NoYUnot-X >— ^AUXawY. 



}- 



Afa'. ^^^^^"^ i I EverynotrXis notrY ) ( AU Y aw £ 
All extended are aU divisible ^ All nnextended are all indivisiUe. 

On the other hand, as Ini and Lii' are indefinite ezpresk 
sions of the partial disagreement of the two Terms, ihey 

* Some writers npon the theoiy of morals, who have strennonsly main- 
tained that "no tmjnst act is expedient," have yet been very nnwiUing to 
admit that «eveiy expedient act is jast." Yet the latter propoiilioii is a 
neeessary infisrenoe firom the Conner. 



I&'. Some not-X are all > •»_ ^o* • . ^ ^ *■ Some not-X axe 

notY. 
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yield no inferences by Infinitation properly so called; 
though, if some be taken in its semi-definite sense, they 
yield a nmnber of nnimportant inferences by what Sir W. 
Hamilton calls Integratian. 

The following are the more common inferences Igr In- 
finitation firom the two remaining pairs of these four Judg- 
ments. In these it will be observed that the Quantity of 
the Conclusion often difiers from that of the Premise. 

Ifik Some X are all Y. «■ All not-X are not-Y. «> No Y U not-X. 
Someenryiliiieanafe f :» All reetUinean are ( «■ No cireiilar is re^ 
alldrcttlan. | not-eiieiikn. ( talinear. 

AniNoXiBwrneY. |- ^^^^^"•"^{- Some Yare not-X. 

No tyiants are some 5" ^''?^ "*''!!? — Some kings are 
^^ i ^^ \ novtyreiuikal. 

no'y'!^*'^ "*•"}- No X is not.Y. | 

Some nnsentient are ( as No sentient thing is ( ^s Some nnsentient 
all inoiganiG. \ inoiganle. i arenotoigamc 

^ ^ ^* V r = Some X are not Y. sas Some no^Y are X. 

some not-X. ^ 

Not anj dishonest is ( =b Some honest are not C sas Some impradent 
some imprudent. ( prudent. ( are honest. ^ 

2. CONYERSION. 

A Judgment is said to be converted when its Subject 
and Predicate have been made to change places with each 
other. Before Conversion, the Judgment is called the 
Cbnvertend; after Conversion, it is the Converse. The 
logical doctrine of Immediate Inference by Conversion 
shows us when and why the truth of the Converse is a 
necessary consequence of the truth of the Convertend. 
Li other words, Logic takes notice only of what is called 
Matwe Conversion, in which the Convertend and the Con- 
verse must either both be true, or both be false, together. 
Thus, the Conversion of iVb ^ is B^ into NoBisA^i& illar 
tive ; we can say, 
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Ko camivorous animal is nuninaiit ; 

tker^cre^ No roBunant animal is camivoroas* 
But the Conversion of Some A are not B^ into Some B are 
not A^ is not illative ; because we can say. Borne men are not 
hgteiauM^ it does not follow that Some logicians are not men. 

In Conversicm of Judgments, the learner must remem* 
ber that the whole Predicate must change places with the 
whole Subject; — that is, whatever belongs to the Predi- 
cate must be transferred to the Subject's place, and what- 
ever relates to the Subject to the Predicate's place. For 
example ; — Scnne temple is in the city^ is not converted into 
Som/e dty ie inthe temple^ but into Something in Ae miy is 
a temple. Again, — the Predicate of JEvery old man ha$ 
been a loy^ is not hoy^ but has been a hoy ; therefore, it is 
not converted into Some hoy Juu heen an old man^ but into 
Some one who ha$ heen a hoy is an old man. To avoid mis- 
tdkes of this sort, every proposition, before Conversion,- 
or, indeed, before it is subjected to any logical treatment 
whatever, — should be reduced to its simplest logical form, 
— that is, to the formula Ais Bjor Aie not B. Then no 
error can arise, if we remember that aU which precedes the 
Copula, ie or is not^ is the Subject, and that aU which fol- 
lows the Copula is Predicate. 

In treatmg of Conversion, as well as in other portions of 
the sulgect, we first ccmsider exclusively the doctrine of the 
Aristotelic system, which admits only of four fimdamental 
Judgments, and reserve for subsequent treatment the 
Hamiltonian theory of eight Judgments. 

There are three sorts of Conversion. The first is appli- 
cable to E and I, « Universal Negatives and Particular 
Affirmatives, and is called Simple Conversion, because both 
the Quantity and the Quality of tiie Judgment remain un- 
changed ; that is, E is converted into E, and I into L If 
it^ia true that No man is immortal, it follows by Immediate 
Inference that No immortal is man; foe if any one immoiv 
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tal were a man, it wonki not be trae that No man t$ m- 
^nortoL Likewise^ if Some men are justy it follows inune- 
diatelj that Somejuet bemge are men; becauae the aflsertioa 
that No ju9t being is a man^ would contradict the C(hh 
vertend. By Simple Conversion, then, a Universal Nega- 
tive passes over into a Universal Negative, and a Particular 
Affirmative into a Particular Affirmative* 

The second sort is Convermon per aeeidens^ in which the 
Quantity is changed from Universal to Particular, but the 
Quality remains unaltered. This is applicable to A, and 
also may be applied to E, though the latter, as we have 
just seen, may also be converted simply. But A cannot 
be converted simply ; because, thou^ aU men are {mbnaUf 
it does not follow tiist aU animaU are men. The Judgment 
in the Convertend is, that men are included under the class 
of animals^ not that they constitute aU ammah ; they are 
only eome animals. Hence the Converise is. Some arnkmale 
are men. We have already seen that E is converted sim* 
ply into S ; bat O also is obtained by Immediate Inference 
irom E; for, if None are^ it follows that Some are not* 
Hence, the Convertend, No man is immortal^ yields as its 
Converse, not obIj E, No immortal is man, but O, Some 
immortals are not men. Conversion per aeeidens, then, 
changes A into I, and E into O, the Quantity in both 
cases being diminished, but ihe Quality remaining un*' 
changed. 

The Judgment O remains, and this cannot be converted 
either simply or per aecidens. From the Convertend, 
^me men are not learned^ we cannot infer that Some 
learned beings are not men. Indeed^ properly speaking, 
O cannot be converted at all on the Aiistotelic system; 
but by an artifice which is called Contraposition, the third 
sort of Conversion, another Judgment can be inferred 
firom it, which is called its Converse, though it is prop« 
etly the Converse of its JSquqKdIent or Infinitated aquiv- 
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al«at* la order to conrert hy Contrapoflitkm, then, first 
infinitate the Conyertend by Rtde First, and then conyert 
umplj. Thus, — . 

Oonvertend. Sonm Atartnoi B, Some men are mt homed. 

Infinitated eqniTalent. Some A are nat-B. Some men are unieamed. 
Converse of this. Some nat-B are A, Some tmleamed persons are men. 

Hence I is the Converse by Contraposition of O ; and 
in like manner, A by Contraposition yields E, the effect 
of this sort of Conversion being to change the Quality of 
the Conyertend, while its Quantity remains unaltered. A 
is thus contraponed : — 

Conyertend. AU AisB, AU men are rational, 

Infinitated equivalent. No A is not-B, No man is irrational. 

Convene of thia. No not-B is A. No irratiomd being is a man. 

No inference can be obtained from I by Contraposition'; 
for if infinitated, I becomes O, which cannot be converted 
except by infinitating it back again. Logicians seem to 
have overlooked the fact that E can be contraponed into 
I, though the inferred Judgment in this case, because its 
Quantity is diminished, is weak and comparatively worth- 
less. Thus, — 

No AisB. No fish ia warm-blooded. 

Every A is not-B. Every fiah is cold-blooded. 

Some not-B are A. Some cold-blooded animals are fishes. 

The results of the three sorts of Conversion have been 
summed up in this (nonsense) mnemonic line, in which 
each dissyllable contains the vowel-symbol first of the Con- 
yertend and then of its Converse ; and each pair of these 
dissyllables is followed by the (italicized) abbreviation of 
the kind of Conversion by which the two preceding infer- 
ences have been obtained; sinqf. ^ Simple ; Aec,s=feT 
accidens ; and Cont. s= Contraposition. . , . 

£oce tibi, at^p. ; armi-geros, ace, ; ante boni, Cont, " , H Ja.< ^ 

The same thing is more briefly indicated in these two 
Latin words. Hoc eapes^it^ in which o<h€a signifies that O 
imd A are converted by Cbntraposition ; ^e, A and B j^r 
accidens ; es«i, E and I dimply. 
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The most strikiiig merit of Sir W. Hamilton's system of 
the thorough-going quantification of the Predicate is, that 
it abolishes at once this whole cumbrous system of Con- 
version in three kinds, with its attendant rules, and sub- 
stitutes for it the uniyersal and self-evident process of Sim- 
ple Conversion. As it has already been demonstrated, that 
each Term of every Judgment has its own Quantity in 
Thought, and consequently, that the distinction of Subject 
and Predicate may be, for most logical purposes, left en- 
tirely out of view, every Judgment being reduced to an 
equation, in which, of course, it makes no diiFerence which 
of the equated quantities is placed first. Conversion be- 
comes at (mce a cample, uniform, and self-evident prooess. 
As an old logician (Du Hamel, as quoted by Mr. Baynes), 
remarks, ^^ omnes conversionum leges pendent a cohsesione, 
vel potius ab identUate, subjecti*et attributi ; quod si enim 
subjectum conjungitur et identificatur^ ut aiunt, cum attri- 
buto, necesse est pariter attributnm ufdri et idenUficari 
cum subjecto." Though it is hardly necessaiy even for 
the youngest learner, I give examples of the Hamiltonian 
mode of converting each of the eight Judgments. 

Converted^ Convene. 

Afa. Afi rational are all moral ( bs A&. All moral are all rational 

beings ( beings. 

Afi (A). All lilies are (some) fta- ( »« Ifi^ Some fragnutt tliiiigs are all 

grant ( lilies. 

Ifa. Some plants are all trees ss Afi. All trees are (some) plants. 

Ifl (I). Some vicious men are rich ss Ifi. Some rich men are yidons. 

/«x ■« ^ •* ,-f=sAna. Nothing that can move itself 

Ana(B). No matter can move itself j is mrtter. 

Ani. Not (any) indistinct are ( »» Ina. Some soonds are not india- 

some soands \ tinct. 

Ina (O). Some virtnoos men are ( =s Ani. Not (any) happy are some 
not happy \ virtnons men. 

Ini. Somesingersarenotsome (oslni. Some musicians are not 

(good) musicians '^ some singers. 



Conversion per acddenSy says Mr. Mansel, is so called 
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because it ii3 not a Conversion of the Univenal per m, but 
only of the Particular which happens to be included in the 
Universal. ^' Some B is A," is primarily the Converse of 
" Some A is B," and only %ee(mdarily of " AH A is B," or 
because " All A " includes- " Some A." Properly speak- 
ing, then, it is no Conversion at all, but only an Immediate 
Inference by Subaltemation from the proper Converse. 
This is clearly seen in the case of the Universal Negative, 
E ; No Ai8B^]A first converted into 'B^No Bu A^ whence 
we obtain by Subaltemation O, Some B are not A. 

Moreover, it is evident that, by reconverting the Con- 
verse, we ought to regain the Convertend. But this can- 
not be done after converting ^«r accidens; we first convert 
A into I, and then reconvert I, not into A, but into I. 
For example; — AU men are mortal^ yields by accidental 
Conversion, Some mortals are men; and this is reconverted 
simply into Some men are mortals. 

It is fiirther argued by Hamilton, that the Aristotelic 
doctrine applies Conversion to the naked Terms only, — 
to the Subject and Predicate of the Convertend without 
regard to the Quantity of either ; it thus changes aU to 
some^ and, as we have just seen, it makes the total Quan- 
tity of the Converse inferior to that of the Convertend. 
But this is evidently wrong ; for the quantified Terms are 
the Concepts which were compared in Thought in the 
Convertend, and these only ought to appear after Conver- 
sion, and appear unchani?ed. Contraposition, as we have 
already shol, is a meZ process, the Con;ersion bemg 
possible only through a previous Infinitation ; for the ori^- 
nal Judgment, on the Aristotelic doctrine, is not convert- 
ible at all. But as every Judgment is certainly the result 
of a comparison, to assert that it is inconvertible, is to 
maintain that A can be compared with B, while, at the 
same moment, B is not compared with A; — which is 
absurd* Comparison is necessarily bilateral* 
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8. Opposition and Integkatiok. 

Opposition is said to exist between Judgments whicli 
have the same Matter (i. e. the same naked or nnquanti- 
fied Subject and Predicate), but differ in Quantity, or in 
Quality, or in both. The logical doctrine of Opposition 
shows us what can be immediately inferred as to the truth 
or fiJsity of one Judgment, from positing or sublating 
(i. e. affirming or denying) one of its Opposites. Thus, 
from positing H^ No A is B^ 1 can immediately infer the 
truth of its Subaltern Opposite, O, Some A are not B^ and 
the fidsity of its Contradictory Opposite, I, Some A are B; 
but I cannot infer, from sublaling E, the truth of its Con- 
trary Opposite, A, AU A are B. 

But here the word Opposition must be laken in a tech- 
nical and qualified sense. It was first applied only to the 
relations between two Contraries, or two Contradictories ; 
and Hiis is its proper or strict meaning, as any two such 
Judgments are opposed to each other, the one negativing 
the other, and it is impossible that the two should be true 
together. But as it was convenient for Logicians to con- 
fflder the relations of Subaltemation and Sub-Contrariety 
under the same head with the two former, the meaning of 
the word was extended so as to cover all the relations 
existing between two Judgments of the same Matter, but 
of different Form, although some of these are relations not 
of opposition, but of congruity . 

There are four sorts of Opposition. The first and most 
perfect of lliese is that of Contradietionj which exists be- 
tween two Judgments which differ from each other both in 
Qiumtitt/ and Quality; that is, between A and O, and be- 
tween E and I. This sort of Opposition is governed by 
the Axiom of Excluded Middle, which declares that of 
two Contradictories, — that is, of two Judgments between 
which there is no ^^ Middle,*' no intermediate Judgment, — 
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one must be tnie ; and then the Axiom of Non-Oontra- 
diction adds, that the other must be Mse. Now, A and 

are two such Judgments, and likewise E and I ; so also 
the two Singnlar Judgments, Socrates is wise^ and Socrates 
is not wise. Between either of these pairs, no " third " or 
intermediate Judgment is conceivable. Hence tibe univer- 
sal rule for this sort of Opposition, that 0<yntradietories can-- 
not both he true^ and canmt both he false. Therefore, as 
both cannot be true, if I posit (affirm) one, I immediate^ 
infer that the other is sublated (denied) ; and as both can- 
not be &Ise, if I sublate one, the other is posited. For 
example ; — if E is not true, that Ifo quadruped is rationalj 

1 must be true, that Some quadrupeds are rational. 

Observe that two Judgments properly contradict each 
other only when that which is affirmed by the one is de- 
nied by the other, — 1. in the same manner; 2. in the same 
respect; 8. in the same degree; and 4. at the same time. 
Thus, to borrow some examples from Aldrich, — 1. A dead 
body is, and is not, a man ; that is, it is a dead man, but 
not a living one. 2. Zdlus is, and is not, black ; that is, 
black-haired, but red-faced. 8. Socrates is, and is not, 
long-haired ; that is, he is so, if you compare him with 
Scipio, but is not so, if you compare him with Xenophon. 
4. Nestor is, and is not, an old man, according as you 
speak of him when in childhood, or when he was at the 
siege of Troy. 

The second sort of Opposition is that of Contrarietj/^ 
which exists between two Universal Judgments, that differ 
in Qtudity^ hut are alihe in Quantity ; that is, between A 
and E. Here the Axiom of Excluded Middle does not 
apply ; for between A and E, there is a " Middle " or 
intermediate Judgment, namely, I. Though it is not true, 
either that oS men are wise^ or that no man is wise^ it is 
true that some men are wise. Hence both Contraries may 
be fidse, so that I cannot infer the truth of one from the 
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taiaity of tibie other. On the other hand, as one of these 
Contraries ai&rms what the other denies, the Axiom of 
Non-Contradiction applies ; both Contraries cannot be trae ; 
and, therefore, from the truth of one I can immediately 
infer the fidsity of the other. Accordingly, the rule is. 
Contraries may be false together^ Imt hoik cannot he true. 
Therefore, from positing either A or E, I can immediately 
infer that the other is sublated ; but from sublating either, 
I cannot infer that the other is posited. 

The third sort of Opposition is that of SfuUhContrarUty^ 
which exists between two Particular Judgments, that differ 
in QuaUty^ but are alike in Quantity ; that is, between I 
and O. To these, the Axiom of Excluded Middle is 
applicable ; for there is no third, or intermediate. Judgment 
conceivable between Sovne are^ and Same are not. Accord- 
ingly, both cannot be fiilse, but one must be true. On the 
other hand, if I and O are considered as Propositions^ that 
is, if the Judgments are expressed in words, the Axiom of 
Non-Contradiction does not apply to them ; for both may 
be true. Though some men are learned^ it is also true that 
some men are not learned. But observe, that the ^^ some 
men " in the latter case are not the same ^^ some men " as 
in the former ; though expressed by the same v>ords^ they 
are thought as different. To make the former Proposition 
true, ^' some men " may be thought to be ^^ graduates of 
Oxford " ; to make the latter true, ^^ some men " may 
mean ^^ American Indians." As Propositions, then, and 
possibly as Judgments, the two assertions do not contradict 
each other, but may both be true. Hence the rule, that 
Sub-Contraries may be true together^ but cannot both be false. 
Therefore, by sublating either I or O, we immediately infer 
that the other is posited ; but by positing either, we can- 
not infer that the other is sublated. Of course, Sub- 
Contraries can be called ^^opposites" only in a qualified 
and technical sense ; they are actually congruent, or, to 
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adopt one of Hamilton's newlj-coined words, they are 
" compossible." 

The fourth sort of Opposition is that of Stdalternation^ 
which exists between Judgments alike in Quality^ hut dif- 
ferent in Quantity; that is, between A and I, and between 
E and O. Here, again, it is evident that the ^^ Opposi<- 
tion " is merely technical, the two Judgments being not 
merely consistent, but so nearly allied that the Particular 
can be inferred from its Universal by the Axiom of Iden- 
tity. Since aU includes 9ome^ if we affirm A, AU A are B^ 
we thereby also ai&rm I, Some A are B ; . and in like man- 
ner, to posit E is also to posit O. The same Axiom com- 
pels us to think, that sublating I sublates A also, and 
sublating O sublates E also. In this sort of inference, the 
Universal may be called the Sabaltemans^ and the Particu- 
lar, the SubaUemate. Hence we have this rule for infer- 
ence by Subalt^piation, that if the SuhaJternans i% true^ the 
SuboHtemate is true dho; and if the SubdUemate is falser 
the SuhaUemans is false also. 

Summing up, we have the following list of Immediate 
Inferences by Opposition. , ^ , 



If A is true, Q is fidse, B ftlse, and I true.^-f ^ "t" *T 
K E is true, I is fidse, a ialse, and O true. 

If I is Mse, E is true, O true, and A &lse. 
If O is fidse, A is true, I true, and E Mse. 

S f^ ?« ^' 0> *™«' } the others unknown. 
If E IS false, I is true, ) 

K 1 is true, B is false, j ^^^ ^^^^„ unknown. 
If O IS true, A is raise, ) 

Hence it appears, that from the truth of a Universal or 
the falsehood of a Particular, we may infer the character of 
all the opposed Judgments ; but from the falsehood of a 
Universal or truth of a Particular, we can know the char- 
acter only of the Contradictory. 

/ 
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GOHSPEOTUd or THI DOGTRIME OF 



JUDGMENTS, considered 
in reference to 
Quantity, are either Univer- 
sal or Particular ; to 
QuALTTY, are either Affirmor 

tive or Negative ; to 
QuAKTiTY and Quautt, aie 
of four sorts: — 



AffirmaUve Fredengnatioiis of Vmver. 
iol Judgments. 

All —Eyeiy— Each— This — That 
— These — Those — a Pkoper 
Name. 

A.* Unufentu AJj^miatiMi 

6,g. All X 18 T. 

All mefeals.an lustrous. 



IMMEDIATE INFERENCE proceeds 

BY InFINITATION 

of the TerHis of a Judgment, or by dropping their Infini- 
tation, the Judgments thus produced being, in certain 
cases, cBquqtoR^iU, or equivalent to those firom which 
they were derived. 



BY Opposition, 

or the relation that ^ 
exists between Judg- 
ments which have 
the same naked or | 
unquantified Subject I 
and Predicate, but ^ 
differ in Quantity, 
or Quality, or both. 



Oontraiy. 




Slib-OoDtnury. 



Four Kinds 

ezlstB betireen JndgmeDti 
wUoh differ both in QnAa» 
tity and Quality. 
Rule. — Contradictories oan- 
Dot belli be true and cannol 
both be fiUse. Henoe, 
to poett A iv to •iU>lsla O 
« B •* " Z 
to Babtatte A ii to pofltt O 
** B ** ** X 
and ooaverBetji 

to poeit O is to nblato A 
Ao. 



BY Conversion, 

or causing the Subject and 
. Predicate of a Judgment 
to change places with each 
other, but in such man- 
ner that if the Convertend 
is true, then the Converse 
will be true also. 



Three Kinds 

I. SlMFlB, E & L 

without changing either the Qiiaalit7 

or the Qoalitj. {Ecc643d.) 
Convertend, No X is Y. B into 

Converge, Ko Y is X. B. 

Convertend, Seme X are Y. I into 
Convene, Some Y are X. I. 



JUDaUENTS AMD DUIEIHATB mnSBKHOK. 
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Negative Predesignations of Univer- 
iol Jadgmentg. 

Kone — Not any — Not one — Not 
• tfai$— Not that — « Not" prefixed 
or suffixed to a Proper Name. 



PredesignationB of Particular Judg- 
ments, either Affirmatiye Or Nega- 
tive. 

Some — Not all ^ or aaj indicatioa 
of an indefinite part of a whole. 



E. Uttivarmd NiBgati98» 

No X ia Y. 

No qnadraped is mtional. 



I. Pmticuilar AffirmaHioe, 

Some X are Y. 
Some swans are black. 



O* Partiedaar N€gaitim> 

Some X are not Y* 
Scmie men are not fik- 
mons. 



Two Kinds op Infinitation. 



BmU, — To change the Infinitation of 
the Predicate, either by infinitating 
it or by dropping its Infinitation, 
change the Quality of the Judg- 
ment ; the Quantity of the Judg- 
ment remains unaltered. 



Bale* — To change the Infinitation of 
the Subject, ofmoert the Judgmenl^ 
and then either change the Quality, 
or change the Infinitation of the 
(old) Predicate also. Here, also, 
the Quantity is unatoed. 



OF Opposition. 



% CoHTSABmr 

between Univertal 

Judgments that differ in 

Quality, but are idike in 

Quantity. 

Xtt/c. — Both Oontrartet mkir 

be Mse, but both cannot 

botrae. Hence, 

to posit A is to sublate B 
M B t< a A 



8. SCB-OOHTBABIRT 

exists between Partieuiar 
Judgments that differ in 
QnaUty, but are alike in 
Quantity. 

Jiute.— 8ab-Oontrarlee may 

both be true, but cannot 

both be fhlse. Hence, 

to sublate I istopoaitO 

tt O ** ** 1 






4. BUBAlTBtSAfflOX 

exists between Judgments 
aUke in QnaUty, bat dllbr- 
eilt in Quanti^. 

JZiOe.— If the Stibalternans 
(the Unlrersal) Is true, the 
Bubaltemafee (the Partlcii- 
lar) is also feme \ and if the 
Bubatternale is hiaib, ttna 
Subattemaaa Is fidse also. 

topottt A Is to posit I 

to sublate Z IstosoMsteA 
u o ^ ** 8 



op Convbbsion. (Jffiw? capesait.') 



2. Pbb AooiDBirs, A&'E, 

changing the Quantity, but not the 

Quality. {Arm-geros.) 
Convertend.* All X is T. A into 

Converse. Some Y is X. I. 
Canvertend. No X is Y. E into 

Convene. Some Y is not X. O* 



3. Bt Contbafoiitiov, a & Oi 

changing, not the Quantity, but the 
Quality, through infinitating the 
Predicate. (Ante^xmi.) 

ConverUnd, All men are mortal. A* 

Converse. No immortal is man. S. 

Couoertend, Some men axe not 

wlpla. O* 

Converse. Some not-white axe men. I. 
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Snb-Contrarj. 



That lihe Tarioas points in the doctrine of this sort of 
Immediate Inference might be more easily remembered, 

the old logicians contrived, 
not some mnemonic Terses, 
as on other occasions, bnt 
the accompanying inge- 
. nioos diagram, which may 
I be called the Sqnare of 
•| Opposition. It is very 
easy to retain the whole 
theory in the memory, 
when we observe the 
proper position, npon this 
square, of the vowels which 
indicate the fonr species of Judgments. The upper line 
belongs to the Universals, A and E ; the lower line to the 
Particulars, I and O; the left hand to the AfiBrmatives, 
A and I; and the right to the Negatives, E and O. Then 
it is easily remembered, that the two diagonals represent 
Contradiction, the upper line Contrariety, the lower one 
Sub-Contrariety, and each of the two sides Subaltemation. 
F(MP the ftirther convenience of learners, I have brought 
together in the preceding Conspectus the principal techni- 
calities and rules in the Aristotelic doctrine of Judgments 
and Immediate Inference. 

Hamilton has considerably enlarged and modified the 
doctrine of Immediate Inference by Opposition, by intro- 
ducing, what the logicians had hitherto neglected, the 
semi-definite meaning of some^ — that is, eome at most^ — 
some excluding M and none. In the Aristotelic doctrine, 
some was applied exclusively in its wholly indefinite mean- 
ing, as some (xt least, — som^e, perhaps all; — and in nega- 
tives, some, perhaps none. Yet, as Hamilton remarks, some 
is always thought as semi-definite when the other Term 
g( the Judgment is Universal ; and it is only when both 
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Terms are Particakr, ihat the wme of each is left wholly 
indefinite. Thus, when we say, Some men we (all) hlaekt 
we mean to deny that aS are black ; Some flower% eare not 
(any) fragrant^ denies that none are firagrant. 

Bnt in the case of Subaltemation, which Hamilton pre* 
i&tB to call Bestriction^ if we introduce this semi-definite 
meaning, and think %ome as %ome only — not aUy instead of 
having an Inference firom the Subaltemans to the Subalter- 
nate, we find a true Opposition between them; to adopt 
the Hamiltonian word, the two Judgments are Ineonipoi* 
9iUe. Thus, Some (only — not all) men are jfettow^ is really 
opposed to AU men are ytHow^ instead of being an Infer- 
ence firom it ; and in like manner. Some (not all) bipeds 
are not men^ is opposed to No bipecb are men. This new 
sent of Opposition or Incompossibility, as it exists between 
two Judgments which are alike in Quality, either both 
Affirmatives or both Negatives, while the other two sorts. 
Contradiction and Contrariety, differ in Quality, is called 
IjMondatency. Of course, as two Inconsistents, like any 
other two Incompossihles or Opposites, cannot both be 
true, the true Inference is, that by positing either A or I, 
E or O, the other is suUated. To express the whole doc- 
trine of Subaltemation or Restriction in one role; — If 
some means some — perhaps aU, the Subaltemate is a direct 
Inference firom positing the Subaltemans; but if some 
means some — not aUy the Subaltemans and Subaltemate 
are Opposite or IncompossiUe, so that, by positing either, 
the other is sublated. 

Again, it has already been shown that Sub-Contrariety 
is properly no Opposition at all, so that both Judgments 
may be true ; though, as both cannot be felse, sublating one 
enables us to posit the other. But if we introduce the 
semi-definite meaning of sows here also, we have a new 
Inference firom one to the other;— firom the one some^ 
which is a part, to the other some^ whiph is the remaining 

8 
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fiart necessarj to constitute the whole. This sort of Infer- 
ence Hamilton wonld call Integration^ as its effect is, after 
determining one part, to reconstitute the whole by bringing 
into view the remaining part. Thns, if I know that Some 
(not all) men are tckite^ I can immediately infer that Some 
(other) men are not white; and if Some poets are notpMbS" 
ophers^ it follows that Some (other) poets are philosophers. 
In such cases, though the two Judgments are different in 
Quality, they are not opposed, but congruent; and the 
Inference may be not only to aS others definitely^ but to 
some others indefinitely. It is valid, also, whether some 
appears in the Subject or Predicate. Thus, &om Men are 
some animals^ we immediately infer that Men are not some 
(other) animals (say, brutes). Here, the Inference con- 
cerns the Predicate, while in the preceding cases it con-< 
cemed the Subject. 

To apply the whole doctrine of Incompossibility and In- 
tegration, in both meanings of the word some, to the eight 
Hamiltonian Judgments, is evidently a long and onnplex 
process. The following table (page 172), in which the 
whole process is worked out, is borrowed fix)m Sir William 
Hamilton, and placed here, not, of course, that it may be 
committed to memory, but because the examination of it 
will be a useftil exercise for the learner. In explanation 
of it, observe that the Incompossibility, or the fact that the 
two Judgments cannot both be true, — and in some cases, 
the Restriction (Subaltemation) and the Integration, — 
may be bilateral (here marked 5i), as aflfecting both Subject 
and Predicate ; thus. 

All physical laws are all efficient causes. 
Not any physical law is any efficient cause. 

Or unilateral (w«), as affecting either the Subject only; 

thus, 

All men are all rational. 

Some men are not (any) rational. 
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Or the Predicate only ; thus, — some m the second Judg- 
ment being semi-definite, — 

All dogs are all barking animals. 
All dogs are same barking animals. 

Or it may be unilateral cross (un. cr,^^ as reversing in 
the one Judgment the relation of Genus and Species — 
containing and contained — which exists between the 
Terms of the other Judgment; thus, some being semi- 
definite, 

All whites are some civilized. 

Some whites are all civilized. 

Or bilateral cross (bL cr.')^ as afiecting both Terms, but in 
opposite relations, — as firom Particular to Universal in 
the Subject, and fix)m Universal to Particular in the Predi- 
cate ; thus, some being semi-definite. 

Some blacks are all Airicans. 
Not any black is some Africans. 

Or bikUeral direct (bi, dft.), as affecting both Terms, and 
excluding any intermediate or third Judgment, both propo- 
sitions remaining the same after conversion ; thus, 

Some men are (some^ irrational. 
Not am/ man is (any) irrational. 
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It appears from this Table, that Afi and Ina (A and O), 
which, on the Aristotelic doctrine, are Contradictories, be- 
come only Contraries when we admit the semi-definite 
meaning of 9ome ; for by sublating Ina^ which denies only 
a part (some (ndy)^ we know not whether to posit Aji^ 
which affirms the whole, or ijS, which afiirms only some 
(other) part, or Ana^ which denies the whole ; since each 
of these three is incompossible with Ina, For the sajne 
reason, ]ffa and Ard^ which are only A and O converted, 
are merely Contraries on this system, though Contra- 
dictories on the other, wherein Bome means perhaps alL 
Indeed, there can be no Contradiction on this system, 
wherein whole and part negative each other, just as much 
as ^affirmation and negation. The only Contradictories are 
those in which the distinction of whole and part does not 
exist; — Judgments about Singulars or Individuals, for 
instance, and about Universals regarded as Singulars or 
as undivided wholes. Thus, Common salt is chloride of 
sodivm contradicts Common salt is not chloride of so- 
diitm; tor Common salt, though really a General Term, 
is here actually thought as undivided, so that the two 
Judgments contradict each other as directly as do these 
two Singulars, — John is siek, John is not sick. K either 
Judgment in one of these pairs is suUated, the other is 
necessarily posited. 

^^The prepositional form Ifi is consistent with all the 
affirmatives ; Ini is not only consistent with all the nega- 
tives, but is compossible with every other form in unir 
versals. It is useful only to divide a class, and is 
opposed only by the negation of divisibility." 

The whole scheme of Opposition upon this system may 
be safely characterized as too complex to be of any prac- 
tical use, though the learner may be profited by some 
study of its details. 
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CHAPTER VII. 

THE DOCTRINE OF MEDIATE INFERENCE: THE ARISTOTEUO 

ANALYSIS OF SYLLOGISMS. 

1. Figure and Mood. — 2. Condidonal Syllogisms. — 3. Defectiye and 

Complex Syllogisms. 

MEDIATE Inference is that act of Pure Thought, 
whereby the relation of the two Terms of a pos- 
sible Judgment to each other is ascertained by comparing 
each of them separately with a third Term. Thus, if I 
cannot immediately determine whether A is, or is not, B, 
I can compare each with M. If, as the result of such com- 
parison, it is foimd that A is -3f and B is M^ then we infer 
mediately — that is, through this relation of each to a third 
— that A is B. But if this comparison shows that one of 
these Terms is, and l3ie other is not, M, then we infer 
mediately that A is not B. The affirmative conclusion is 
evidently governed by the Axiom of Identity, which de- 
clares that JL w JB, if it is that (M) which is the equivalent 
of B ; or to use language more consonant with the phrase- 
ology hitherto employed, and converting B is Jf into Mis 
jB, we say that B is a Mark of A, when it is a Mark of 
that (M) which is a Mark of A, — nota twUb est neta rei 
ipsius. The negative conclusion results from the Axiom 
of Non-Contradiction, which declares that A is not JB, when 
it is equivalent to that (or has for a Mark that) (M), 
which is not B; or, what is the same thing, when it is noi 
equivalent to that (M) which is B. 

The fundamental principle of Mediate Inference or Syl- 
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logism is thus traced to those Axioms which, as we lave 
abeadj seen, must govern all the processes of Pure 
Thought ; or rather, Mediate Inference itself is but one of 
the special applications of those Axioms. Instead of using 
these Primary Axioms themselves, logicians have usualljv 
in order to demonstrate the processes of syllogistic reason- 
ing, prdeired to employ certain intermediate principles or 
maxims, one of which we have just mentioned, — that ihs 
Mark of a Mark is a Mark of the ihing itself. But as these 
maxims can be directly deduced from the original Axioms, 
to which, indeed, they owe all their vaUdity, it seems bet- 
ter to test the legitimacy of each step by a reference to the 
primary, rather than to any derivative, principle. 
' Thus &r, A and B, in their comparison with M, have 
been regarded simply as undivided wholes ; but it is evi- 
dent that the same considerations will hold stooA. if we sub* 
stitute, for either or both of them, ««. or ««y%i„«e ^^ 
of a divided Universal. Thus, if we find that Some A are 
M% and Some B are M^ we are compelled to conclude, by 
the Axiom of Identity, that Some A are (some) B ; or, 
taking a negative instance, if Some A are M^ and Not ainy 
B is M^ then we infer that Some A are not (emy) B. 
Hence we see the correctness of the derivative or inter- 
mediate principle which Sir W. Hamilton enounces as 
^^ the supreme Canon of Categorical Syllogisms," — In so 
FAK AS two Notions (Concepts or Individuals), either both 
agree^ cr^ one agreeing^ the other does not agree, mth a com" 
mon third Notion^ ix so fab these Notions do or do not 
agree toith eaeh other. But if, by calling it ^^ supreme," he 
mesms that it is the tUtimate and original Canon, his posi- 
tion may be doubted; for it is evidently a compound 
statement, embracing, with an unimportant change of 
phraseology, l^e two Primary Axioms of Identity and 
Non-Contradiction, and guarding them with those Umita- ^ 
tions under which alone are they ever applicable. < 
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We have seen that, though either or both of the two 
Terms be quantified Particularly, the Syllogisin still holds 
good, — at least, to the extent to which the two Terms 
are quantified. But the third Term must be taken Uni- 
yeraally at least once in comparing it with the odier 
Notions ; otherwise, we have no security that these odiers 
are compared with the same^ or *^ a common," third Term. 
Though we know, for instance, that A m 90me M, and B 
U wmt M^ still we cannot conclude that A u B ; ior the 
*^ some M " which is A may not be Uie wme *^ some M " 
which is B. Though 8ome learned men are pedomU^ and 
Same learned men are wiee^ it does not follow that Pedants 
are tpise ;. for two yery different classes of learned persons 
are here spoken of. Hence we have this general rule for 
all Syllogisms, that the Middle Term must be dietrihuted 
(i. e. taken Uniyersally) in at least one of the comparisons 
which are instituted between it and the other two Terms. 
We say, *^at least one" of the two comparisons; for the 
other may be quantified Particnlarly without injury to the 
reasoning. Thus, i£AU men are mortal^ and X, Ty and Z 
are (some) men^ we may legitimately conclude that X, P^ 
and Z are mortals ; for to whatever class these ^^ some men " 
belong, they are necessarily included under ^^aU men," 
who are declared to be mortal. 

A Syllogism evidently comprises three Judgments, one 
of which affirms the agreement or non-agreement of its 
two Terms with each other to be A^ necessary eonseqtience 
of two other Judgments, in which a common third Term 
is affirmed to agree with both, or with one only, of these 
two Terms. The main Judgment is called the Oondusion ; 
the two subsidiary Judgments, on which it depends, are 
termed the Premises; and the necessary connection be- 
tween the Premises and the Conclusion — that which 
entttbs us to infer the one from the other — is the Canr' 
sequence. The essence of the SyUogism, and all that is 
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actttsllj affirmed in it^ is this neae^Mnf eoMequenee ot the 
Conclusion from the Premises. Hence the Syllogism is 
really one, — a single and indivisible act of Thought* 
Though apparently complex — though, in a certain sense, 
including three Judgments — ^^it does not affirm either one 
of them taken separately, but only the necessary depend- 
ezice of one upon the two others. Thus, as we have seen, 
both Premises may be fidse, and the Conclusion may be 
&lse ; and yet the Syllogism may be valid or correct in 
Form, for the latter may be legitunately deduced from the 
former. The following, for example, is a valid inference, 
though each of the Propositions is felse. 

AU men are immortal , 

AU bipeds are men ; 

Therefore^ dtt bipeds are immortal* 
Hence, in order to iHspiite or d^iy a Syllogism as stecsA, we 
do not need to deny either of its three Judgments, but 
only the Consequence, or the d^endence of the Conclu- 
sion upon die Premises ; in other words, a single negation 
denies all that the Syllogism, which is but one act of 
Thought, asserts. We say, it does not foUaw that A is B 
BECAUSK A is some M and B is soTne M ; though possibly 
JL ts ^ for some other reason. 

In explanation of the terms employed to denote the pro- 
cess of reasoning, the fidlowing passage is borrowed from 
6ir William HaBsilton's Lectures on Logie : ^* Reasoning 
is a modification from the French raisowMT (and this is a 
derivation from the Latin ratio) and corresponds to ratio- 
cination which has, indeed, been imme£ately transferred 
inio our language under, the fimn ratioeination. Ratiocina- 
tion denotes properly the process, but improperly also the 
product, of reasoning ^ ratiodrwum marks exclusively the 
{woduct. The original meaning of ratio was eomputation^ 
and from the calculation of numbers it was transferred to 
the process of mediate comparison in general. IHsoourm 

8* L 



178 MEDIATE INICREMCE OB SYLLOGISM. 

(dUewrstiS^ iidvoia) indicates the operation of comparison^ 
the running backwards and forwards between the char- 
acters or notes of objects ; this term may therefore be 
I properly applied to the Elaborative Faculty in general 
[the Understanding]. The tenns discourse and ducursui 
•are, bowiBver, often, nay generally, used for the reasoning 
process strictly considered, and discursive is even applied 
to denote Mediate, in opposition to Intuitive [or Imme- 
diate], judgment, as is done by Milton. 

« Whence the soul 
Besson leoeiTes, and nsMon Is her being, 
Discursiye or intaitiye ; disoonne 
Is oftest yonrs.' 

The compound term, discourse of reason, unambiguously 
marks its employment in this sense. 

< A beast that wants disoonne of reason 
Would have mourned longer.' 

^gumemt^Uion is derived from argumentari, which meara 
arffumentis uti. Argument again (^argumentum) — what 
is assumed in order to argue something — is propeiiy the 
middle notion in a reascMung, — that through which the 
Oondufiion is established. It is often, however, applied 
as coextensive with argumentatian. Inference or Slatian 
(&om imftfro) indicates the carrying out into the last Prop- 
josition what was virtually contained in the antecedent 
Judgments. To condude (condudere^, again, signifies the 
act of connecting and shutting into the last Proposition the 
two notions which stood apart in the two first. A conclur 
wm is usually taken, in its istrict and proper signification, 
to mean the last Proposition of a reasoning ; it is some- 
times, however, used to express the product of the whole 
process. To s^Uogize means to form Syllogisms. SjfUogism 
(jrvWoyia-fMs^ seems originally, like ratio, to have denoted 
a oomputaiiony — tax adding up, — and, like the greater part 
of the technical terms in Logic in general, was borrowed 
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by Aristotle from the mathematicians. This -panaary 
meaning of these two words fevors the theory of those 
philosophers who, hke Hobbes and Leidenfrost, maintain 
that all Thought is, in fiict, at bottom, only a calcalation« 
a reckoning. SvKXoyurfi^i^ may, however, be conddered 
as expressing only what the composition of the word de-' 
notes, — a collecting together; for crvXXoy/d'co'dai comes 
from (TvWijeiVy which signifies to eoUeet. Finally, in 
Latin, a Syllogism is called collection and to reason, eolligere. 
This refers to the act of collecting, in the Conclusion, the 
two notions scatt5ered in the Premises.*' 

Thus the unifying office of the Understanding, to which 
we have before adverted, is again brought to view. As a 
Judgment is an act whereby the two notions which are its 
Terms are brought together into one, so a Syllogism — 
Keasoning proper — Mediate Inference — is that act of 
Pure Thought whereby the two Judgments which are its 
Premises are collected and summed up into one in the 
Conclusion ; or, what is the same thing expressed in relation 
to the Terms, whereby three notions are reduced to unity. 
Without the power of Reasoning," says Hamilton, 
we should have been limited in our knowledge (if 
knowledge under such a limitation would deserve the 
name of knowledge at all) — I say, without Reasoning, 
we should have been limited to a knowledge of what is 
given by Immediate Intuition; we should have been 
unable to draw any inference from this knowledge, and 
have been shut out from the discovery of that countless 
multitude of truths, which, though of high, of paramount 
importance, are not self-evident. This faculty is likewise 
of peculiar utility, in order to protect us in our cogitations 
frx>m error and falsehood, and to remove these, if they 
have already crept in. For every, even the most com- 
plex, web of thought may be reduced to ample Syllo- 
gisms ; and when this is done, their truth or &lsehood, at 
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least in a logical relation, flaAhes into view." H^iee, as 
Dr. Whately remarks, ^^the Syllogistio theory does not 
profess to fiirniah a peculiar mediod of reawnsiiig, but only 
to set Ibrth a method of analyzing that mental process which 
must inyariably take place in all correct reasoning " ; an4 
again, ^ a SyUogiuun is eyidently not a peculiar kind c^ 
argoment, but only a pecvliar form of expression in which 
every argument may be stated." 

The power of reas(riling, of drawing Mediate Inferences, 
like that of framing Concepts, is at once a proof of man's 
superiority oyer the brutes, and of his inferiority to his 
Cieator. Brutes cannot reason, nor even form Judgments 
respecting classes of things, their knowledge being con* 
fined, as we have seen, to Intuitions, — to Smguhirs. On 
the other hand, the Infinite Mind knows immediately or 
intuitively the relation of one thing or class of thii^ to an- 
otlteir, without being compelled to ascertain indirecdy their 
agreement or non-agreement through their relations to a 
third or Middle Term. The power of Mediate Inference is 
1^ help for an imperfect intellect ; Omniscience needs no help. 

The brief view which has now been given comprises all 
th^ essential principles of Mediate Inference, — that is, all 
the rules to which all Syllogisms, whatever may be their 
peculiarities in other respects, must conform. They may 
be siu&nved up as follows : — 

1. A SyUogism rmnst contain three Terms^ and no more ; 
namely, the two whose agreement or disagreement we wish 
to ascertain, and the Third or Middle, with which each of 
these is separately compared. If there were four Terms, 
two of them must be intermediate, not appearing in the Con- 
clusion ; but then the Premises would have no common Term. 
If we know on]y that A U M and j& ts i\r, we have no 
meaps cf ascertaining the relation of A and B to each other. 

% A iShfUoffi9m mu9t contain three Judgment$^ and no 
mor^; nati^Iy, the two in which each (^ the Terms of the 
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Ganeludoii is cmnpared witb the Middle Term, and that in 
whicit these two ai:e compared with each other. 

8. The JSGddle Term mmt be diitrOnUed (taken wwoer" 
$dOj/) m at least one of the Premme* The necessity of 
this Rule arises, as we have seen, from the fiict that the 
two Extremes, in order to be compared with each other, 
most have been separately compared with the same com-- 
nton Middle, If we consider no other kinds of Quantity 
than aU and some (Universal and Particular), the Bule as 
here expressed is sufficient. Bat if we take into more 
definite view the Quantity of some^ *— namely, wheth^ it 
does or does not exceed one Aa{f, — the Rule may be made 
seemingly less stringent. It is enough that the quantifica- 
tions of the Middle Term in both Premises, added together, 
should exceed imity, — that is, exceed its possible totality 
or its distribution in any one ; for the amount of such 
excess over unity then constitates a common Middle Term. 
Something more than aU the Middle Term has been men- 
tioned in the Premises ; and both Terms in the Conclusion 
must have this excess as a common element. J£ Ais three 
fourths of M^ and B is one half of M, then at least one 
fowrOk of M is common to A and £ ; and their agreement 
with this common term is enough to insure their agreement 
with each other. ~ This is called by Hamilton the vltra-total 
quantification of the Middle Term, It deserves mention, but 
as it is of very infi*eqaent use, the Rule as first enounced 
for the quantification of the Middle is practically sufficient. 

4. One Premise at least vrmst he affirmc^e ; for if both 
Premises are negative, the MidcQe Term agrees with 
neither of the two others, and therefore affords no ground 
for any Inference as to their agreement or non-agreement 
with each other. TlioQgb we know that A is not if and 
B is not M, we do not thereby know whether A is or is nift 
B. A good general is not a coward, and Pompey y^ not 
a coward ; but these two assertions fiimish no reason for be- 
lieving that Pompey either was, or was not, a good general. 
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5. If eiiker Premise is negative^ the Oandusion m negtH 
tive; for as one Premise, according to the preceding Rnle, 
must be affirmatiye, if the other Premise is negative, there 
is a difference in the relation of the two principal Terms to 
the Middle Term, and hence a non-agreement between the 
two Terms themselves. 

6. Neither Term must be distributed in tA^ Oondueian if 
it W€U not distributed in the Premise; for if onlj same is 
premised V we cannot conclude all. 

Logicians have nsnally added two other Rules, that the 
Conclusion foUaws the weaker part^ a Negative being re- 
garded as weaker than an Affirmative, and a Particular as 
weaker than a Universal; and that no Conclusion can be 
drawn from two Particular Premises. But both of these 
result onl J from a combination of Rules 5 and 6 with 3 ; 
hence the j hardly need to be considered here, but I ap- 
pend a demonstration of them in the note.* No syllogism 

* As the two additional Roles were constracted with special reference to 
the Aristotelic doctrine of Jadgments, they can be conveniently demon- 
strated only by bearing in mind the following maxims, which have ahneady 
been laid down in the exposition of tliat doctrine. 

1. By Snbaltemation, Particalar Judgments are indnded under their 
oorresponding UniveiBals ; that is, if A is tme, I is also true ; and the 
same holds good of £ and O. 

2. The Subject of a Judgment, taken nrnversally or particularly, is that 
which renders the Judgment itself Universal or Particular. 

8. The IVedioate of an Affirmatiye Judgment is always considered as 
Pkurticnlar. 

4. The Predicate of a Negative Judgment is always regarded as TJniver- 
sal, — that is, as distributed. 

Now there mutt aluxxys be in the Premiaes one more Term dittribided them in 
the Conclusion ; for by Bule 3, the Middle Term (which does not appear in 
the Conclusion) must be distributed in at least one of the Premises ; and 
by Rule 6, if any Term is distributed which does appear in the Conclv- 
«ion, it must also be distributed in the Premises. Then it follows that no 
Conduaion can be drawn from two Particular Premtaea, Por if these are I 
and I, as neither Subject nor Predicate of I is Universal, tiie Middle Term 
IS not distributed. If they are I and O) tiien, by Bule 5, the Conclusion is 
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caa be invalid which does not violate one or more of the 
six Rules first enounced. 

After the usual manner of logicians, the foregoing Rules 
have been summed up in these mnemonic hexameters : — 

Bistribuas medium, nee qnartns tennimu adsit; 
Utraqne nee prsBmissa negans, nee paiticniaris ; 
Sectetnr partem concliiBio deterioromy 
Et non dis^boat nisi cum pnemiflsa, n^etre. 

But the application of these rules may become a matter 
of considerable complexity, when it is considered that, irom. 
the same naked (Anquantified) Terms, a great variety 
of diflferent Syllogisms may be formed. Each of the three 
Terms may be either Particular or Universal ; each of the 
three Judgments, either Affirmative or Negative ; the Judg- 
ments may be placed in any order with respect to each 

negative ; then its Ftedicate is distributed ; and Bnle 6, taken in oonjono* 
tion with what has just been stated respecting the number of distributed 
Terms in the Premises, requires one of these Premises to be Universal. 

Again, if either Premise is Particular, the Condusion mutt be Particular, 
For the Sabject of a Uniyersal Affirmative Conclusion must be Universal ; 
therefore, in the Premise wherein this Subject appears, it must, by Rule 6, 
be Utiivenal, and the Middle Term, which is therein joined with it, must 
consequently be Particular, since it must be the Predicate of an Affirmative 
Judgment. Then the Middle Term, in order to be once distributed, must 
be the Universal Subject of the other Premise. Hence, if the Ck)nclusion is 
Universal Affirmative, both Premises must be Universal. 

And if the Conclusion is Universal Negative, both P^mises must also be 
Universal. "For botl^ Terms of the Conclusion are then distributed ; and as 
the Middle Term must also be distributed, there must be at least three 
Terms distributed in the Premises. But this cannot be, unless both Prem- 
ises are Universal, since both of them, by Kule 4, cannot be Negative. 
Hence, whether the Conclusion is Affirmative or Negative, if it be Univer- 
sal, both Premises must be Universal. Then, if either Premise is Particular, 
the Conclusion must be Particular. 

But according to Rule 5, if either Premise is Negative, the Conclusion 
is Negative. Then, the Conclusion must follow the weaker part; — that is, it 
must be Particular, if either Premise is Particular, and Negative, if either 
Pxemise is Negative. — Q. £. D. 
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Other, and for three JudgmentSi six different orden of peti- 
tion are possible ; and each of the three Terms maj be 
either Subject or Predicate in either or both of the Prem- 
iseSt the two principal Terms also assmning either place in 
the Conclusion. The larger portion of the numerous Syl- 
logisms thus formed, it is true, are invalid, as offending 
against one or more <^ the preceding Rules. We need 
some more succinct mode than that of seyerally applying 
to each Syllogism all these Rules, before we can be satiaied 
that it is impeccable. Many of these Syllogistic forms^ 
moreover, are equivalents of each other; that is, the Re»- 
soning may be changed from one form to another, with- 
ouSpairbg its valiS,, or even cluu^ its significatioB 
in any essential respect. But g£ these equivalent formA 
some are more natural and obvious than the others ; the 
mind seeks for these by preference ; and when the process 
of reasoning appears in one of these natural and preferred 
forms, its validity is determined with ease and in a mo- 
ment. The application of the Rules to such cases is made 
with the quickness of instinct, and may be reduced almosi 
to a mechanical process. 

A highly ingenious, though artificial, system has been 
contrived of classifying these numerous SyUogistic forms 
under a few heads, throwing out at once all that are ille- 
gitimate, immediately recognizing the remainder, and then 
transmuting those which are valid in substance, but un- 
natural and obscure in form, into the easy and £saniliar 
types in which the mind quickly perceives their legitimacy. 
The study of this system, a ready use of which may be 
said to constitute the art of Syllogizing, is facilitated by a 
series of mnemonic contrivances, many of them of mar- 
vellous ingenuity and completeness. The notation and 
most of the operations are of an algebraic character; and 
attempts have not been wanting of late years to enlarge 
and perfect the system by a further introduction of mathe- 
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Hurtical signs and processes. The failniie of snch an imder«>- 
tftking is not to be wondered at, fer it proceeds, as it seems 
to me, upon a mistaken opinion as to the relative position 
of the two sciences. Logic is not a department of mathe- 
matics. Rather the reverse is trae. Mathematics is the 
science of pure quantity^ — of reasoning about dimensions 
and numbers in the abstract, or as unmodified by any of 
the differences of quality by which aD the objects of thought 
are actually distingnished ; and it is, therefore, only a de- 
partment, or a special application, of the &r more compre- 
hensive science which has for its object Reasoning itself 
and all its subsidiary processes, and thus covers the whole 
domaia of Pure Thought. All computation is reasoning ; 
but all reasoning is not computation, and therefore cannot 
be carried on by the processes, or be made subject to the 
special laws, of pure mathematics. 

Syllogistic forms are classified with respect to Mood and 
JV^rure, the former having regard to the voUut of the three 
component Judgments, and the latter to the relative fowi^ 
Mtm of the three Terms in these Judgments. It will be 
convenient, then, to have a uniform mode of designating 
these three Terms. In future, & will stand for the Sub- 
ject, and P for the Predicate, of the Conclusion, and Jlf for 
the Middle Term. The ConsequeTice^ or what we usually 
express by the words iher^ore^ consequently^ &c., will be 
indicated by three dots placed thus .*• For example : — 

Mis P; 
S is M; 
.*. S is P. y 

To fecilitate reference, the Logicians have given special 
names to these several Terms and Judgments. The 
Predicate of the Conclusion is called the Major Term^ and 
its Subject the Minor Term. The Premise in which the 
Major is compared with the Middle Term is called the 
Major Premise^ and that in which the Minor is compared 
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with die Middle, is the lEnar Premise. These samey 
have reference to the Quantily of Extension only, and are 
founded upon the received doctrine, that the natural order 
of predication is that in which the Genus is predicated of the 
Species, tiie Species of the Individual, and, generally, the 
Extensive whole of its part. Then the more Extensive 
Term, the Major, usually occupies, at least in Affirmative 
Judgments, tlie Predicate's place. ^^ This," says Dr. 
Thomson, ^^is tiie natural, thou^ not invariable, order; 
and it is worthy of remark, that, even in Negative Judg* 
ments, where, from the negation, the two Terms cannot be 
set together to determine their respective Extension, i^ 
apart from the Judgment, we know that the one is a small 
and the other a large class, -^ the one a clearly determined 
and the other a vague notion, — we naturally take the 
small and clearly determined Concept for the Subject* 
Thus, it is more natural to say that the ApoetHes are not 
deodvers^ than that No deceivers are Apostles* So that, if 
our minds are not influenced by some previous thought to 
give greater prominence to the wider notion, and so make 
it the Subject," thus reversing the primary and natural 
order, the Term of major Extension will always be the 
Predicate, and that of minor Extension, the Subject. 

As these names — Major, Middle, and Minor — thus 
correctly indicate the comparative Extension of the three 
Terms, an Affirmative Syllc^m in which these Terms 
occupy their natural place is conveniently symbolized by 
three concentric circles, of which the outermost and largest 
indicates the Predicate of the Gouclusion, or the Major 
Term ; the innermost and smallest, the Subject of the Con- 
clusion, or the Minor; and the intermediate one, the 
Middle Term. Thus : — 

All mammals are viyiparoiu ; All M are P. 
All whales are mammals ; All S are H. 

.-. All whales are Tiviparoiis. .-. All S are P. 
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' Here the reasoniiig is, that £f, which is a part of M^ 
nrast also be a part of P, since ilf is a part of P. We are 
thus led to another mode of entmciating the goyeming 
jM!inciple of all Syllogisms, that a part of a part is a part 
of the tohole ; or, as Leibnitz expresses it, cowteTttwn eontmti 
est oontentum continentis. This principle agrees in every 
essential respect with the famous Dictvm of Aristotle,- 
usually called the Dictum de omni et nuUo^ that tohatever is 
predicated (affirmed or denied) universally of amf Class 
(i. e. of any whole), maif he also predicated of any part ofihaJt 
Class. Both principles have been already recognized and 
applied in the doctrine of Subaltemation. The name of 
this Dictum is derived fit)m the two forms which it assumes 
as applied either to affirmativje or negative Conclusions ; 
the Dictum de omm being thus expressed, Quiequid de 
omm vdlett valet etiam de quSmsdam et singulis ; and the 
DicAwm, de fmllo being, Quiequid de nuUo valety nee de qui- 
busdam nee de singulis valet. Both of these principles are 
evidently of a secondary or derivative character, their af- 
fimativ; ^d negativefonns being gromided re^pectiyety 
upon the two Axioms of Identity and Non-Contradiction ; 
for as a whole is identical with the sum of all ite parts, 
whatever is affirmed or denied (distributively) of the 
whole is thereby affirmed or denied of each of its parts. 
Bargersdyck remarks, that, for the purpose of applying the 
Dictum to Syllogisms, it may more conveniently be thus 
expressed: Whatever Predicate is universally o^rmed or 
denied of aaiy JMiddle Term or Part is also affirmed or de* 
nied of amy Subject which is contained under that tnter- 
mediate Term or Part. 

The mode of symbolizing the mutual relations of the 
three Terms of a Syllogism, which is applied above to a 
Universal Affirmative, may be extended to Negatives and 
Particulars. The total disagreement of two Terms with 
each other, which is expressed by a Negative Judgment, is 
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jMToperlj indicated by two Circles trhich do not coinoide in 
may part. Thus : — 



NoMisP; 

AUSisM; 
•.No Sis P. 






Both the partial agreement, and the partial disagreement, 
of two Tenns, — as these are merely two aspects of one 

and the same Thonght,*— • 
are properly indicated by 
the same symbol, namely^ 
two circles which intersect. 
Same S are Mj and Shme 
S are not M, are both ex- 
pressed by this symboL 
Excepting this ambigniiy^ 
aD Syllogisms can be adequately symboli^d by some com* 
bination of the preceding diagrams. 

Hitherto we have regarded the Syllogism only as a 
means of evincing the relation of two Terms to each other 
throogh the relation of each to a conmion or Third Term. 
But the Dictum as expressed by Bmrgersdyck indicates 
another aspect of the Syllogism, equivalent indeed to tb^ 
former one, but in certain respects more convenient for 
use. The Judgment in which ^^ a Predicate is universally 
affirmed or denied of any Middle Term or Part " is a Q-ei^ 
eral Mule; the Judgment that a given ** Subject is con- 
tained under that intermediate Term or part," is the Sulh 
eumption of this Subject under the condition of that Rule ; 
and then the Conclusion following, that the given Subject is 
governed by that Rule, is a solution of the doubt with which 
we commenced, whether S is, or is not, P. Every Syllcgbm^ 
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then, must consist of three Judgments, one of wfaicli must 
be a QefMrd Mule, or^ as Hamilton expresses it, a Swmp^ 
Hon ; another must be the Skth^wnvption of a certain Sub- 
ject under that Rule; and the third is the Con^Zimcm, 
that this Subject is determined by the Rule. Thus : — 

Svmptwn. No one who is content is miserable ; 

Suhswmption* Some of the poor are content ; 

Gonchman. Some of the poor are not miserable. 

It is not difficult to prove, say the Port Royal logicians, 
that all the Rules which we have given serve only to show 
that the Conclusion is contained under (or embraced in the 
Extension of) one of the Premises, which is a General 
Rule or Sumption, and that the other Premise, the Sub- 
sumption, shows this ; and that arguments are vicious only 
when they fidl to observe this method, and are always good 
when it is observed. 

Kant expresses the general law of the Syllogism, as thus 
conceived, in the following formula: Whatever stands 
under the condition of a Rale^ thai stands also under the 
Rule itself. As the former view regards chiefly the three 
Terms, so this one has primary reference to the three 
Judgments, of which every Syllogism is composed. The 
former view does not contradict the latter 5 they are only 
two aspects of the same thing. But what we have hitherto 
termed the Major Premise^ though it is usually the same 
Judgment that is here called the Sumption^ is not always 
so. Thus, in the following Syllogism, (called by the 
Logicians JHsamis of the Third Figure,) the first Judg- 
ment, as it contains the Predicate of the Conclusion, is the 
Major Premise ; but the second Judgment is the Sumption. 
Some wicked persons are men of high rank ; 
All the wicked are miserable. 
.% Some miserable persons are men of high rank. 

As it has been demonstrated that/twn tmo PafUeuHars no 
(knetasion can he Arawn^ every SyUogbm must have fmr a 
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Pr^nise at least one Universal Judgment ; that is, one of 
its Premises must be a Sumption or General Rule. In the 
First Figure, which is the only natural and obvious form 
of reasoning, and to which all iiie other forms can be re- 
duced, the Sumption is always the Major Premise. 



1. Figure and Mood. 

The Figure of a Syllogism depends upon the relative 
portion of its three Terms, and is determined by the posi- 
tion of the Middle Term in the Premises. Now the Mid- 
dle Term may be either the Subject of the Major Premise, 
and the Predicate of the Minor, in which case we say the 
Syllogism is of the First Figure ; or it may be the Predi- 
cate of both, which is the Second Figure ; or it may be the 
Subject of both, thus constituting the Third Figure ; or it 
may be the Predicate of the Major and the Sulgect of the 
Minor, thus converting the First, and giving rise to the 
Fourth Figure^ Accordingly, the four Figures are thus 
indicated. 



I. 


n. 


nr. 


IV. 


MP 


PM 


MP 


PM 


SM 


SM 


MS 


MS 


SP 


.-. SP 


.-. SP 


.-. S P 



They are also indicated in the following mnemonic 
line: — 

Sub prcB ; turn pra proR ; fiim «u& sub ; turn pros sub. 

The line should be read thus : — The Middle Term is, first, 
^vbject^ Predicate ; then. Predicate, Predicate ; then, Sub- 
ject^ Subject ; lastly. Predicate, Suiject, 

The Fourth Figure is not recognized by Aristotle, but is 
accepted, if at all, on the supposed authority of Galen. 
Most modem logicians reject it, not as invalid, but as un- 
jiatural and unnecessary. As we have already said, the 
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natoral order of predication is tbat in which the Genus is 
{H-edicated t)f the Species, or the more Extensive of the less 
Extensive Term. Then it follows that the First is the 
only natural and obvious Figure, as it is the only one 
which observes this order throughout. Here, the Predicate 
of the Conclusion, which is the Term of widest Extension, 
appears as the Predicate of the Major Premise ; and the 
Subject of the Conclusion, being the Term of least Exten- 
sion, is the Subject of the Minor Premise, — the Middle 
.Term appearing, as it ought, intermediate between the 
two, being of less Extension than P, and greater than S. 
Here also, as Dr. Thomson remarks, the Conclusion in no 
way disturbs the order of Terms which was first established 
in the Premises ; for the Subject of the Conclusion appears 
also as a Subject in the Premises, and the Predicate as a 
Predicate ; — that is, no Thought which was primaiy be- 
comes secondary, nor any secondary primary. Take, for 
instance, the following Syllogism in the First Figure ; — 

1. No boaster deserves respect ; 

Some heroes are (some) boasters ; 
.•• Some heroes do not deserve respect. 

Here, everything is in its natural place ; each Subject is of 
less Extension than its Predicate, and the Terms preserve 
the same relative places in the Conclusion which they 
occupied in the Premises. 

But change this Syllogism into the Second Figure, by 
converting the Major Premise, thus : — 

2« No person deserving respect is a boaster ; 
Some heroes are (some) boasters; 
.*. Some heroes do not deserve respect* 

Here, the natural order is violated in one half of the rea- 
soning; for the Subject of the Major is the Predicate of 
the Concludon, and has wider Extension than *it8 own 
'Predicate* 
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« 

Again, cbange the same Syllogism into the Thiild 
ore, by oonvertiBg liie Minw Premise, thus : *~ 

8. No boaster deserves respect ; 

Some boasters are (some) heroes ; 
.•. Some heroes do not deserve respect. 

Here, the other half of the reasoning appears unnatural 
and forced. The Predicate of the Minor Premise becomes 
the Subject of the Conclusion, and is of less Extension 
than its own Subject. 

To change this Syllogism into the Fourth Kgure, we 
must convert both Premises, thus : — 

4. No person deserving respect is a boaster ; 
Some boasters are (some) heroes ; 
••. Some heroes do not deserve respect. 

Here, both halves of the reasoning are contorted, so that it 
appears wholly unnatural. Not only is the Predicate of 
the Minor the Subject of the Conclusion and of less Extent 
than its own Subject, but the Subject of the Major is the 
Predicate of the Conclusion, and of greater Extent than its 
own Predicate. The mind revolts at this perversion ; 
striving to preserve the same order in the Conclusion 
which it observed in the Premises, the Conclusion which it 
would naturally draw from these two Premises is ihia : — - 

No person deserving respect is (some) hero. 

Now, this Conclusion, which is natural and obvious, is the 
Converse of the former one, which was unnatural ; and it 
reduces the Syllogism (changing the order of the Pretiiises) 
from the Fourth to the First Figure. Henee it appears, 
that what is called the Fourth Figore is only the First 
with a converted Conclusion ; that is, we do net actually 
reason in the Fourth, but only in the First, and then, if 
occasion requires, convert the Conclusion of the First. 
The reasoning is indirect^ or Mediate in a double sense; 
the nominal Conclusion of the Fourth is actually, hxA in* 
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directly, obtained hj converting the Concluaon of the 
First. Hence, many Logicians exclude tibe Fourth, alto- 
. gether, and call those Syllogistic forms which would oth^v 
wise fall under it " indirect Moods of the First Figure." 
But we can also obtain, if we see fit, indirect Moods from 
the Second or Third Figure, by converting thejr Conclu- 
sions also. There is no reason, then, for giving a special 
class of these " indirect Moods " to the First Figure, any 
more than to the Second or Third ; that is, there is no 
reason for considering the Moods of the so-called Fourth 
Figure at all. It is not only unnatural, but wholly un- 
necessary. We need only state, that, after obtaining the 
ordinary mediate Conclusions from either of the three Fig- 
ures, we may, if occasion requires, obtain a second set of 
Conclusions immediately^ by converting the former ones. 
But we observe, secondly, that the natural but unex- 
pressed Conclusion of the so-called Fourth, — 

" No person deserving respect is (some) hero," — 
is a shocking one for the Aristotelians, for it is a Negative 
with an undistributed Predicate. They will not allow that 
such a Judgment is possible ; but here it appears as actual, 
— nay, as the only natural result of Premises to which, 
according to the Aristotelic doctrine, only a wholly unnat- 
ural Conclusion can be given by inventing a so-called 
Fourth Figure, otherwise not needed, and in every respect 
perverted and contrary to nature. Of course. Sir William 
Hamilton, whose system expressly recognizes these Nega- 
tive Judgments (Ani) with undistributed Predicates, has 
taken advantage of this &ct, and pressed it as an unanswer- 
able argument against his opponents. 

But to return to the Aristotelic doctrine. The reason 
ordinarily given for awarding a decided preference to the 
First over the other Figures is not either of the two here 
alleged, but one which immediately results from them, — 
namely, that the Dicfum de omt^i ef nyilon Y^hich is held to 
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i)e a nniyersal principle of all reasoning, is directlj appli- 
cable only to the First Figure. This Dictum, which has 
respect exclusively to the Quantity of Extension, neces- 
sarily supposes that the order of Extension is strictly fol- 
lowed in die Syllogism ; that is, that the Predicate in each 
of its three Judgments should be of wider Extension than 
the Subject. This is the case in the First Figure ; but as 
we have seen, it is not so with the others. In the Second, 
the Subject of the Major, and in the Third, the Subject of 
the Minor Premise, has a wider Extension than the corre- 
sponding Predicate. In order to show that the Dictum is 
nniversally applicable, we must be able to reduce all Syllo- 
gisms, in whatever class they may at first be ranked, to the 
First Figure. Now, to judge fi'oin the instance just given, 
in which we have carried the same Syllogism successively 
tiirough each of the four Figures, such a Reductwn can be 
very easily accomplished. It is only necessary to convert 
one or both of the Premises. Recurring for a moment to 
the first mode of indicating the variations of Figure, — 



I. 
MP 
SM 
.-.SP 



11. 
PAi 
SM 
.-.SP 



in. 
MP 
MS 
.-. SP 



IV. 

PM 
MS 
.-.SP 



-/ 



it 18 easy to see that the Second Figure is reduced to the 
Fkst by converting its Major Premise ; the Third, by con- 
verting its Minor; and the Fourth, by converting both. 
But as the order of the Premises may be transposed, as the 
Sumption and the Major Premise do not always coincide, 
and as the Judgment O, on the strict Aristotelic doctrine, 
is not ccmvertible at all, it is not always easy to tell which 
Premise ought to be converted, and the process of Re- 
duction practically becomes so complex and intricate, that, 
to fiu^ilitate it, an elaborate system and a whole set of 
mnemonies have been contrived. These will be explained 
iiereailer. 



FIGURE AND MOOD. 196 

The Aristotelic logicians appear to hesitate, or be in 
doubt, as to the motives for reducing the three lower Fig- 
ures to the First. At times, they speak as if the only 
reason for such Reduction were the one already mentioned, 
— to reduce all Syllogistic forms to system by showing that 
they are all controlled by one governing principle, the Dic- 
tum de omni et nuUo. The implication then is, that they 
are valid or competent forms of reasoning, even before such 
Reduction ; and that they are reduced, therefore, only to 
render them more systematic and orderly in appearance. 
Then, again, they speak o£ proving them by this Reduction, 
as if otherwise they were weak and needed proof, even if 
they were not invalid. The truth is, the reasoning under 
either of these Figures is just as conclusive as under the 
First. In neither case can the Conclusion be denied with- 
out involving the denier in an absurdity, — that is, in a con- 
tradiction of one of the Primary Axioms of Pure Thought. 
Nay, more; in certain cases, it is, in one sense, more 
natural to make inferences by the Second or Third Figure, 
than by the First ; that is, the particular object which we 
have in view in the general investigation or course of argu- 
ment which we are pursuing, may more directly lead us to 
the former than to the latter. Thus, when we wish to 
exclude something firom a class to which it had been 
wrongly assigned, or to disprove something which has been 
asserted, we are most frequently led to argue in the Second 
Figure, since any Conclusion in this Figure must be nega- 
jtive; for as the Middle Term is here Predicate in both 
Premises, it cannot be distributed unless one of the Prem- 
ises is negative, and then, by Rule 6, the Conclusion is 
negative. ** The arguments," says Whately, " used in the 
process called Abscism infiniti^ will, in general, be the most 
easily referred to this Figure. This phrase was applied by 
some logicians to a series of arguments used in any inquiry 
in which we go on exchiding, one by one, certain saj^io- 
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sitioiis, or certain classes of things, from that whose real 
nature we are seeking to a«:ertain." 

Again, if our design is to establish exertions to a pre- 
tended law or rule, — that is, if we would disprove the as- 
serted univermlity of the Proposition, — the Third Figure 
will most commonly answer our purpose, for here all Con- 
clusions must be Particular; we prove that Some are^ or 
Some are not^ and thus disprove the assertion that All are 
noty or All are. Conclusions in the Third Figure must be 
Particular, because both Terms of the Conclusion appear 
as Predicates in the two Premises ; hence, if these Prem- 
£ ises are both Affirmatives, their Predicates are Particular; 
and if one of them is Negative, the Conclusion can only be 
a Particular Negative, since a Universal Negative distrib- 
utes both its Terms. 

Because the two lower Figures are thus not only valid 
in themselves, but peculiarly appropriate for certain pur- 
poses, some logicians hold that it is unnecessary to reduce 
them to the First Figure. Each of the three, they main- 
tain, has its own fhnctions and its own governing principle. 
The principle which is assigned to the First, needs but to 
be slightly modified in order to be directly applicable to 
the Second or the Third ; since all three are but various 
applications of the same Axioms of Thought. Thus, if the 
Dictam de omni et nullo be considered as the principle for 
the First Figure, for the Second we have the Dictum de 
diver 90^ — that if one Term is eontained in^ arid another ex- 
cluded from^ a third Term^ then they are excluded from eojch 
other. For the Third Figure, the principle is called the 
Dictum de exemplo^ — that two Terms which contain a com- 
' mon part partly agree; or^ if one contains a part which the 
other does not^ they partly differ. 

Reduction is not essential, therefore, but it is certainly 
convenient ; the reasoning does not become more cogent by 
being reduced to the First Figure, but it is rendered more 
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perspicuous, more simple and natural in expression, and 
any fallacies in it, which might otherwise escape notice, 
become at once so obvious that they cannot avoid detection. 
The whole theory of argumentation, moreover, is rendered 
more systematic and elegant, when ii^ numerous modes 
are reduced to a very few fiindamental forms, the validity 
of which i» so manifest that they do not need to be tested 
by the application of previously determined rules. 

The proper relative position of the three Judgments of 
a Syllogism appears so obvious, on the Aristotelic doctrine, 
that it has usually been taken for granted. If we reason 
Only in order to instruct, to convince, or to refote, — and 
no other purpose seems to have been contemplated by the 
old logicians, — the natural order of Thought seems to be, 
that the Grqund or Reason should precede the Conse- 
quence; that is, that tiie Premises, as their name imports, 
should precede, and, as it svere, effectuate the Conclusion. 
And as regards the two Premises, if the reasoning is ex- 
clusively in the Quantity of Extension, the Major should 
be placed before the Minor, the Sumption or General Kule 
before the Subsumption. 

The Mood of a Syllogism is the value of its three Judg- 
ments considered in respect to their Quantity and Quality. 
Since there are but four kinds of Judgments as thus viewed, 
indicated respectively by the four vowels A, IS, I, and O, 
it is evident that three of these letters must express any 
possible Mood. When we have ascertained its Mood and 
Figure, the classified place and formal value of a Syllogism 
are determined. For instance, IS I O, Fig. I., and A A I, 
Fig. in., are thus expressed : — 

Fio. L Fia: HL 



No M is P ; 12 

Some S are M ; I 

.*• Some S are not P. O 



AUMareP; A 

AUMareS; A 

'. Some S are P. X 
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As only fonr Judgments are possible, and three are 
necessaxy to constitute a Syllogism, the whole number of 
Moods can be numerically determined. Only ^ixty-four 
different arrangements can be made out of four letters 
taken three at a time ; hence, sixty-four Moods are con* 
eeivable. But the greater number of these are invalid, as 
contradicting one or more of the General Rules which 
govern, as we have seen, all forms of Mediate .Inference* 
The elunination <rf these invalid forms can be more easUy 
effected, if we first reduce the expression of a Mood to its 
amplest form. 

Strictly speaking, only the two letters which denote the 
Premises need to be taken into account ; for. the Quantily 
and Quality (and therefore the letter) of the Conclusion 
are determined by those of the Premises. Each Mood, 
then, being designated by only two letters, and only six- 
teen different arrangements be|ng possible of four letters 
taken two at a time, all conceivable Moods are contained 
in the following list: — 

1.) A A 2.) B A 8.) 1 A ^ 4.) O A 

AX2 X2E IE OB 

AI BI II OI 

AO BO lO OO 

The Rule that from two Negative Premises no Conehmon 
ean he drawru^ excludes four from this list, namely, E E, 
E O, O E, and O O. The Rule that no Condtision can be 
drawn from two Particular Premises^ excludes three more, 
namely, IZ, I O, and O I. Finally, I E is excluded be- V 
cause its Negative Conclusion distributes the Major Term, 
which is undistributed in I, the Major Premise; but 
according to Rule 6, neither Term can be distributed in the 
OoTiclusion^ if it was not distributed in the Premise.- We 
may here observe, that the violation of this last Rule, in 
respect to the Mo^or Term, is called iUicit process of the 
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McQor; in respect to the Minor Term, it is called iBicU 
process qf the Mmor* 

These exclusions being effected, there remain hnt ei^t 
valid Moods, namely^ A A, A E, A Z, A O, IS A, IS I, 
I A, and O A* Not all, even of these eight, however, 
afford a valid Syllogism in each of the four Figures; for 
the alte^red position of the Middle Term may cause the 
greater number of them to offend against the Rules which 
forbid both an undistributed Middle and an Illicit Process 
whether of the Major or Minor Term. Special Rtdeii 
have been enounced for each of the Figures, which wifi 
enable us to make the fiirther exclusions that are requisfte* 
It should be observed, thdt these Special Rules contain no 
new principle, but are immediately dedudble firom the 
General Rules, that have already been estabfished for all 
Syllogistns ; taking these Greneral Rules in connection, ho^- 
ever, with the two aorioms by which the AristoteKans de- 
termine the implicit Quantity of the Predicate ; namely, 
that, in all Affirmative Judgments, the Predicate is Far- 
tkmkr, and that, in all Negative Judgments, the Predicate 
is Univeml. This deduction may be left m an exerdse 
for the learner. We will here consider the Special Rules 
under that theory which regards every Mediate Inference 
aB proceeding from the Subsmnption of a particalar case 
under a General Rule or Sumption ; little more than an 
alteration of phraseology will be needed to adapt diem to 
the theory in which we speak only of Major and Minor 
Premises, 

The Special Rules for the First Figure are, — • 

1. The Sumption must be Universal ; 

2. The Subsmnption must be Affirmative. 

These two Rules exclude I A, O A, A IS, and A 0« 
There remain A A, B A, A I, and Xi Z, as the only valid 
Moods in this Figure ; and these are named BarhcarOy (7e- 
larent^ Darii^ and Feirio. Observe that the three vowria 
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in each of these names denote the Mood of the Syllogism 
to which it is applied ; and the same is true of the technical 
names which will he given to the valid Moods in the other 
Figures. 

The Special Rules for the Second Figure are, — 

1. The Sumption must be Universal ; 

2. One of the Premises must be Negative, and there- 

fore the Conclosion must be Negative. 

These Rules exclude Z A, O A, A A, and A Z ; then 
there remain as valid in the Second Figure only the four 
Moods which have been named Cesarcy Gamestres^ Festino^ 
and Baroho. 

The Special Rules for the Third Figure are, — ^ 

1. The Subsumption must be Affirmative ; 

2. The Conclusion must be Particular. 

Throwing out A E and A O under these Rules, there 
remain for the Third Figure six Moods, named BofapU^ 
IHsamiSy Datin^ Fdapton^ Bokardo^ and Ferison. 
'^ The Special Rules for the Fourth Figure are, — 

1. If the Sumption is Affirmative, the Subsumption 
must be Universal. 

2. If either Premise is Negative, the Sumption must be 
Universal. 

8. K the -Subsumption is Affirmative, Ihe Conclusion 
must be Particular. 

Rejecting A Z, A O, and O A, as offending against 
these Rules, there remain only five Moods, called Bre^ 
mantip^ Camenes^ Bimaris^ Fesapo^ and Fresisanj as valid 
in the Fourth Figure. 

Taking the four Figures together, therefore, there are 
nineteen valid Moods ; but as fifteen of these can be re- 
duced to those of the First Figure, there are only four 
Moods which are at once valid, natural, and perspicuous. 
Regarding the last vowel in the names of these four (5ar- 
bara^ Odarent, Dam, Ferio), we see that these are just 
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-Bofficient to prove the four fhndamental Judgments, A, B, 
I, and O. 

If we exclude the Fourth Figure alt(^ther, considering 
Bramanbipy Camene»y &c. as indirect Moods of the First, 
there are but fourteen direct Moods. On the other hand, 
since from every Syllogism with a Universal Conclusion 
we can obtain, by Subaltemation, a Particular Conclusion 
also, there are five other indirect Moods, which are anony- 
mous, making twenty-four in all. Thus, A A in the First 
yields Z, as well as A, for a Conclusion ; and from XS A in 
the Second, we may conclude not only XS, but O. But 
these anonymoBS Moods, besides being indirect, are prao- 
tically useless ; since it is idle to infer some only, when the 
Premises warrant the inference of oK. 

Rejecting the Fourth Figure and the indirect Moods, 
it will be seen, from examining the last vowel in each of 
the names, that A is proved only in one Figure and one 
Mood ; £ in two Figures and three Moods ;. I in two Fig- 
ures and four Moods; and O in three Figures and six 
Moods. ^^ For this reason," says Mr. Mansel, ** A is de- 
clared by Aristotle to be the most difficult proposition to 
establish, and the easiest to overthrow; O, the reverse. 
And, generally, Universals are most easily overthrown, 
Particulars more easily established." 

The names of all the valid Moods have been put to- 
gether into the following mnemonic hexameters, which 
deserve carefrd study, not only as a complete artificial 
9f stem for the Reduction of all the Moods of the subordi- 
nate Figures to those of the First, (for which purpose the 
names were invented,) but as a literary curiosity. They 
have been in use in the Schools, as an aid to the mem- 
ory, for over six centuries, their authorship being un- 
known. Mr. DeMorgan calls them ^^the magic words 
which are more fiill of meaning than any that ever were 
made." Sir William Hamilton says of Ihem that ^^ there 

9* 
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axe &w Innnaii inyentians which displaj a higher inge^ 

nuity." 

Baxaamjl, Cblabbkt, Djlrii, rEBiOQUB priorifl. 
Cbsask, Caubbtrbs, Fbatiso, Bjlboko secmidn. 
T«rtia Dasapti, Dibajcib, "Dj^isi, Fblaftoh, 
BoKASDO, Fbjubov habet. Quurta insaper addit 
Bramaktip, Cambnbb, Dimabib, Fbbafo, Ebbsibon. 

If, rejectmg the Fourth Figure, we consider its contents 
as indirect Moods of the First, instead of the first line, the 
two following should be substituted : — 

BaBBABA, CslABBHT, DaBII, FbBIO, BABALIP-ftM, 

Cbz«aiitb8, Dabiti^ JTapsbko, F^BBBOM-onon, 

the final syllables in italics being cfolj euphonic. 

As already mentioned, the three Yowels in each of these 
names indicate the Quantity and Quality of the three Judg- 
ments which form the Syllogism. The consonants in the 
names belonging to the First Figure have no special mean- 
ing ; but of those in the other Figures, every consonant 
(except T and n, which are merely euphonic) indicates 
some step to be taken in the process of reducirig the Mood 
to a Mood of the First Figure. 

The initial consonant, which is either B, C, D, or F, 
indicates that Mood of the First Figure (Barbara, (7ela- 
rent, i>arii, or Jferio) to which the Reduction brings us. 
Thus, Gt%aTe and Camestre^ are reduced to Cetarent; Fea- 
tino^ Fdapton^ &c., to Ferio* The other consonants show 
how the Reduction is made, m indicates that the Premises 
are to be transposed ; s and f, that the Judgment indicated 
by the Towel immediately preceding is to be converted^ — 
s, that it is to be converted simply^ while p signifies the 
conversion. |>er aceidem. 

" K, which occurs in the names of only two Moods, Bo- 
roko and Boka^da^ denotes that the Judgment indicated 
by the preceding vowel is to be left out, another sub- 
stituted for it, and the jnrocess to be then completed by 
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a Redaction per ini/po99Snle^ which wiH be explained here- 

afker. 

A few examples wfll safficientfy illiisttate the procesi^. 
The name DUamU indicates the following Syllogism of 
fhe Third Figore, which is to be reduced to Dcarn of the 
First, by converting sunplj its Major Premise, transposing 
its Premises, and then converting its Conclusion. 

DisAxis reduced to Dabh. 



Some Mare F; 
AIlMareS; 
.-. Some S are P. 

Some wars are justifiable $ 
All wars are inexpedient ; 
•*. Some inexpedient acts are 
justifiable. 



AllMareS; 
Some P are M ; 
.% Some P are S. 



All wars are inexpedient ; 
Some justifiable acts are wars ; 
•*. Some justifiable acts are inex- 
pedient. 

Festino of the Second is reduced to Ferw of the First 
Figure, by c(mverting simply its Major Premise. 

Fssmro reduced to FsBia 



NoPisM; 
Some S are M ; 
.*. Some S are not P. 

No rominant is solid-hoofed $ 

Some heibivora aie solid- 
hoofed; 
.*. Sokne herbivora are not rumi- 
nant. 



No M is P ; 
Some S are M ; 
•*. Some S are not P. 

No solid-hoofed animal is 

ruminant; 
Some herbivora ai^ sc^d- 
hoofed; 
A Some herbivora aM not 
rominant. 



Fesapo of the Fourth is reduced to Feria of the First 
Figure, by converting both its Premises, the Major simply, 
and the Minor |?er {^eeidens. 

« reduced to Vkbio. 



Fbsafo « 
NoPisM; 
AUMareS; 
.*. Some S are not P. 



No M is P ; 
Some S are M ; 
.*. Some S are not P. 
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No Hindoo is white ; No white is a Hindoo ; , 

All whites are civilized ; Some civilized are whites ; 

•*. Some civilized are not Hindoos. •-. Some civilized are not 

Hindoos. 

Baroleo and Bokardo have been stumbling-blocts to tha 
logicians. In order to reduce either of them to the First 
P^re, the Premise which needs to be converted is O ; 
bnt according to the old doctrine, O is inconvertible. To 
overcome this diflBculty, the logicians invented the awk- 
ward, ronndabout, and operose process "which they called 
Redaction per Impossibile, Through a Syllogism in Bar" 
bara^ they proved, not directly that the Conclusion in 
Baroko and Bokardo is true, but that its Contradictory is 
fidse ; now, according to the Axiom of Excluded Middle 
(that two Contradictories cannot hoth be £dse), this is an 
indirect method of proving that the Conclusion is true. 
The process is as follows. 

Of course, both Premises in every Syllogism are pre- 
sumed to be true ; then, any Conclusion which contradicts 
either one of them must be false. Now, k indicates, that, 
instead of the Premise signified by the vowel (O) imme- 
diately preceding, we are to substitute the Contradictory 
of the Conclusion ; and as this Conclusion is O, its Contra- 
dictory is A. But from the two Premises (A A) thus 
obtained, we have a Conclusion which contradicts the origi- 
nal Premise, O. Then the substituted Judgment in A 
(which is the Contradictory of the original Conclusion) 
must be &lse ; and therefore the original Conclusion itself 
is true. This is not exactly reducing the Syllogism to the 
First Figure, but it is indirectly proving, through Ae First 
Figure^ that the Conclusion of the Syllogism must be true, 
because its Contradictory is false. 

Baboko redaced to Barbara. 

All P are M; AUPareM; jd„i„„) 

Some SarenotM; AllSareP; (Contnidictoiy of fonner Con- 

•% Some S are not P. .-. All S are M. (Contradicts fonner Minor 

Premise.) 
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BoKABDo rednced to Babbara. 

Some M are not P ; All S are P ; (Contradictory of fomier 
AUMareS; AllMareS; ConduBion). 

/. Some S are not P. /. All M are P. (Contradicts former Miyor 

Premise.) 

As this Conclasion in Barbara cannot be tme, its 
Premise, which is the Contradictory of the former Con- 
clusion, must be &lse ; then the original Conclusion itself 
is true. 

All this is awtward enough. Whately and others 
rightly remark, that these two dii&cult Syllogisms can be 
Ttducei in a much simpler and more elegant manner, 
through converting one of their Premises by Contrapo- 
sition. Thus, let Baroko be now called Fakoro^ and let 
Bokardo be named Bokamok (the substitution of these two 
names will not spoil the mnemonic hexameters) ; and let 
K indicate Conversion by Contraposition. 

Fakoro reduced to FsBia 

All P are M; Nonot-MisP; 

Some S are not M ; Some S are not-M ; 

.\ Some S are not P. . .'. Some S are not P. 

All murders are intentional ; No unintentional act is a 

murder; 
Some 'homicides are not inten- Some homicides are unin- 

tional ; tentional ; 

•% Some homicides are not mur- •*. Some homicides are not 
ders. murders. 

DoKAxoK rednced to Dabh. 

Some M are not P ; All M are S ; 

All M are S ; Some not-P are M ; 

.'. Some S are not P. .•. Some not-P are S ; (o^i convert 

by Contraposition,) .*. Some S are not P. 

Some imprudent acts are All imprudentacts are foolish; 

not vicious ; 
All imprudent acts are foolish; Some not-vicious acts are 

imprudent ; 
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•*. Some foolish acto are not .*. Some not-vickniB acts are 
vicious. foolish ; 

/. 8<«ie foolish acta are not 
▼icious* 

These examples show that, after Dohamoh has been re- 
duced to Dariiy the Conclusion must be contraponed back 
again, if we would have it in its original form. 

Ingenious as this whole system of Reduction is, it is 
needlessly artificial and complex. The sole reason for re- 
ducing Syllogisms to the First Figure, we have said, is 
to exhibit the reasoning in its simplest and most natural 
form; and in that in which its validity, or invalidity, is most 
readily perceived. A few simple tlules may be given 
which will enable the learner to accomplish this object at 
once, in whatever Figure the argumentation may originally 
be propounded, and even without knowing .what this Fig- 
ure is. 

1. Every process of reasoning must consist of a Judg- 
ment which is to be proved, and of one or two other Judg- 
ments alleged in its support ; the fermer is the Conclusion, 
the latter are the Premises. The first step is to reduce 
each of these Judgments to its simplest logical form, — 
that is, to a Object and Predicate connected by the pres- 
ent tense (affirmative or negative) of the verb to be. Care 
must be taken to determine accurately the Quantity and 
Quality of each of the Judgments. 

2. The Middle Term is that which does not appear in 
the Conclusion. If no such Term is found in the Prem- 
ises, the Inference is Immediate, and must be tried by the 
principles laid down in the preceding chapter, concerning 
Conversion, Opposition, &c. If there is a Middle Term, 
the Inference is Mediate ; then the Major Premise is that 
Judgment in which this Middle Term appears connected 
with the Predicate of the Conclusion ; the Minor Prenuse, 
that in which it is connected with the Subject of the 
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Coocliiaion. If only one Premise is giTen in the original 
statement, the other may be easOj supplied hj a moment's 
consideration, as its two naked Terms are known, and its 
Quantity and Quality may be inferred, through the General 
Rules already given for ail Syllogisms, firom the Quantity 
and Quality of the Conclusion and the given Premise. 

3. The First Figure requires the Middle Term to be the 
Subject of the Major, and the Predicate oi the Minor, 
Premise. If, in the Premises as determined, the Terms rdo 
not already appear in this order, one or both must be eonr 
verted^ either simply, or per accidenSy or by Contraposition. 

There can be no difficulty in the application of these 
Roles, which does nX)t arise from some ambiguity in the lan- 
guage of the original statement ; and to resolve such am- 
biguity is the business, not of the logician, but of the gram- 
marian and the Ie:dcographer. But a few cases will be 
incidentally resolved when we come to treat of Fallacies, a 
subject which cannot be fully considered without some- 
tames stepping out of the province of Pure Thought. 

2. CoNDmoNAL Syllogisms. 

Thus &r we have treated exdusively of Hie purely Cate- 
gprical Syllogism, in which each of the component Judg- 
ments can be reduced to one or the other of the two Cate- 
gorical formulas, A is B^ or A is not B. The reasoning in 
this case, as we have seen, depends upon the two Axioms 
of Identity and Non-Contradiction. We come now to 
another class of Syllogisms, dependent upon the Axioms 
c^ Reason and Consequent, and Excluded Middle. 

A Conditional Sg^Uogism is one ofwhdeh the Major Prem- 
ise^ and only^ the Major Premise^ is a Conditioisud Jtutgrnent. 
Th^[« are three kinds of such Syllogisms, corresponding to. 
the three classes into which Conditional Judgments are 
divided ; naanely, the B^fpoiAetiealj the Diyunotive, and the 
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DUemmatie or Hypothetico^IH^unctwe* The foQowii^ ftxe 
examples of each. 

HypoffidicaL Dujunctive. 

If A is B, C is D ; . A is either B or C ; 

A is B ; A is B ; 

.'. C is D. .•. A is not 0. 

DUemmatie or Hifpothetico-DUjunctwe. 

If A is B, C is either D orE ; 
C is neither D nor E ; 
.*. A is not B. 

These Terms may he quantified in the Minor Premise, 
as in Categorical Syllogisms, and the Conclusion will 8t31 
he valid, if its proper Quantity he assigned to it according 
to the Rules abeady given. Thus, if the Minor Premise 
of the preceding Hypothetical be ** AU A are B," we may 
/ conclude that "-4.B C are D"; but if we know only that 
^ " Some A are B," we can only conclude that " Some 
are D." We may likewise use the quantification of Sin* 
gulars, and say, ^^ tkis A," or '^ in certain cates^ A is B " ; 
then, "in this case," or " in the same cases," C is D. 

Dr. Thomson seems to be wrong, therefore, when he 
gives the following as an instance of a Hypothetical Syllo- 
gism, Figure I. in which each o£ the three Judgments is 
Hypothetical. 

In cases where M is N, C is D. 

In cases where A is B, M is N. 

In cases where A is B, C is D. 
Here, the supposed Condition, " in cases where A is B,'' 
is only an awkward quantification of the Minor Premise 
and the Conclusion, equivalent to "m certain cases^^* or 
" some M is ^ " ; therefore, m these cases^ or some^ C is D. 
The reasoning does not turn upon this phrase, " in cases 
where A is B," as a condition, the Ccmsequent being 
evolved ifrom it ; it turns upon it only as a limitation^ 
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sbowing in how many cases the reasoning is applicable. 

The reasoning does rest exclusirelj npon the Major 

Premise, where the corresponding phrase, ^^ in cases where 

M is N," is a tme conditum, the Consequent being eyolred 

from it, and the whole argamentetion being governed by 

the Axiom of Reason and Consequent. 

This error has led Dr. Thomson into a more serions one. 

Not perceiving that Hypothetical Reasoning is distinct in 

kind from Categorical, bemg governed by a different Axiom 

of Thought, he has overlooked the principle that, Jram 

cffirming the Consequent of a Reason, no Conclusion can be 

drawnj and has presented the following as a valid Syllo- 

gLsm : — 

In cases where C is D, M is N; 

In cases where A is B, M is N ; 

•*. In cases where A is B, C is D. 

But here the Minor Premise only affirms that ^^ M is N," 
which is the Conseqaent of the hypothesis in the Major 
Premise ; and therefore the Conclosion is illogical ; the 
Middle Term is not distributed. This can be easily seen 
from the following example, the Conclusion of which is 
evidently a non sequitur. 

If you whip him^ the boy cries ; 
If you take away his toys, the boy cries ; 
.*. If you take away his toys, you whip him. 
Then, in. a Conditional Syllogism, it is only the Major 
Premise which is a Conditional Judgment ; for the reason- 
ing turns upon the relation of Reason and Consequent, and 
this relation, being once affirmed in the Major Premise, 
affords all the material requisite for the Inference. Both 
the Minor Premise and the Conclusion must be Categorical ; 
the Major contains all the Terms which appear in either of 
them ; whereas, the Minor Premise of a Categorical Syllo- 
gism contains a new Term, which did not appear in the 
Major. If, then, both Premises, or one Premise and Con« 
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clusicm, are Cendltieiial Jud^ents^ the reaabmtig &« iii 
&ct, Categorical, and depends upon the Aximnft o£ Identity 
and Non-Contradiction. This is e«uly ae^n in the caae of 
a DisjunctiYe Syllogism, whose form is detenained bj the 
Axiom of Excluded Middle. 

Every A is either X or Y ; 

But B is A ; 

Then B is either X ot Y. 
Here the reasoning is evidently Categorical; the Minor 
Premise introduced a new Term, B, not contained in the 
Major Premise, and therefore the tTondunon is also Dii^ 
junctive. 

Endeavoring to prove that, in a Disjimctive Syllogisn^ 
not only the Major, but the Minor Premise or the Conclu- 
sion, may be a Disjunctive Judgment, Dr. Thomson pre- 
sents the following as a valid eiample : -^^ 

C, D, tod £ are B } 
C, D, and E =» A ; 
•'« A is B« 
This is Hot a Disjunctive Syllogiskn iLt all^ as neilhet of the 
three Judgments is Dignnctive ; the three Cimcepts which 
constitute the Middle Term are not taken disjunctively, 
but colleclavely ; that is^ one of theln does not exclude the 
others, but re^xra^ed the presence of the others, in order to 
constitute the Predicate. They ferm one compound Term. 
Thus, let (7, D, and E^=^ M^ and make the {Substitution. 
Then the Syllogism a^umes this form^ and is evidently 

Categorical^ 

MisB; 

M = A; 

•*. A is B. 

The Axiom oS Relison and Conseqtieni is expficated, as 
we have seen, into these two |»diieipleS; — to affirm the 
BeoBcn or tke OondMon is oho to affirm the Coneequeni or 
the OondUioned ; and to deny the OonseqUefU ie dUo to deny 
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Ae Bsamn* The appEcation of these prindples gives tis, 
from the same Miqor Premise, two, and only two, valid 
Moods of the Hypothetioal Syllogism, — namely, the 
Modvs P(men% and the ModuB ToUens, Thus: — 

If A is B, C is D. 



Modus Pohehs. 



Modus Tollens. 



C is not D ; 
Then A is not B. 



AisB; 
Then C is D. 

The following are examples of these formulas : — 

Modus Ponsns. 
If matter is essentially inert, every change in it most be 

produced by mind ; 
But matter is essentially inert ; 
Then aU changes in it L produced by mind. 

Modus Tollens. 
If the moon shines by its own light, it must always be full ; 
But it is not always ftdl ; 
Then it does not shine by its own light. 

We have said that there are only two valid Moods, be- 
cause, from denying the Reason, or from aflSmiing Ihe Con- 
sequent, nothing follows. The Consequent may follow from 
same other Season than the particular one assigned in the 
Major Premise ; and the original Axiom only affirms the 
necessity of some Beason or other, not of any particular 
one. It is true, that the Minor Premise may be quantified 
with the predesignations off, aamey or this^ and correspond- 
ing Conclusions will follow. The different fisrms which 
thus result may, if we please, be called MoocU also. 

The Major Premise, or Sumption, in either of the pre- 
ceding examples, may be converted by Contraposition ; 
and the result will be, that what was the Modu% TbUens 
becomes the Modus Ponens^ and vice versa^ These two 
Moods are thus shown to be really one ; and this is pre- 
cisely what we should expect, for the two principles by 
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which they are governed are gbIj two explicalioiis of one 
Axiom of Thought. Thus, the last preceding example^ 
which is now the Modus ToUens, becomes the f<Jlowing, if 
we contrapone the Sumption : — 

If the moon is not always foil, it does not shine by its own 

light ; 
But it is not always ftill ; 
Then it does not shine by its own light. 

Here the Subsumption posits what is now the Reason, 
(though both are negative in form,) and therefore the 
Conclusion posits the Consequent. Hence the reasoning 
has now become the Modus Ponens. 

Summing up what has been said, it appears that the 
Hypothetical Syllogism is subject to these three Special 
Rules : — 

1. It consists of three Judgments, and only three ; but in 
these Judgments there may be more than three Terms. 

2. In respect to Quantity and Quality, the Sumption 
must always be Affirmative and Universal, while the Sub- 
sumption may vaiy in either of these relations. 

8. The Conclusion is regulated, both in Quantity and 
Qualify, by that member of the Sumption which is not 
subsumed, agreeing with it in both these respects in the 
Modus Ponens, and differing from it in both in the Modus 
ToUens, 

The Sumption in the last example (after Contraposition) 
may seem not to conform to the second of these Rules ; for 
it appears to be Negative in Quality. But if closely ex- 
amined, the negative particle not will be found to belong 
to each of the two parts (Reason and Consequent) taken 
separately; while llie Sumption, as a whole, cpffirms the 
connection of these two negative parts with each other. 

Agreeably to what has been said, a injunctive Syllogism 
is one of which the MoQor Premise is a Disjunctive Judg^ 
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meni^ while the lUinor Premise and the OoTuhmon are Cate- 
garieal Judgments. The Axiom of Excluded Middle, by 
which this sort of Syllogism is governed, affirms that, of 
two Contradictories^ one must be true and the other must 
be fidse. Accordingly, if the Major Premise presents 
three or more Disjunct Members, the Axiom will not be 
immediately applicable ; these three or more Members are 
only Contraries with respect to each other, and they must 
be reduced to two Contradictories, before we can obtain a 
ground of inference, from positing or sublating one of them, 
to sublating or positing the other. The number of such 
Members can always be thus reduced by considering, for 
the moment, two or more of them as one. After this re- 
duction is accomplished, the Minor Premise and Conclusion 
appear in their true character, not as Disjunctive, but as 
Categorical Judgments. For example : — 



Con^pilete Formuh. 

A is either B, C, or D ; 
But A is neither B nor C ; 
Then A is D.* 



Reduced Formula: 
LetBorC^X. 

A is ejther X or D ; 
But A is not X ; 
Then A is D. 



Tins formula, as reduced, presents the universal type of 
Disjunctive reasoning. As its two Disjunct Members are 
Contradictories of each other, the Axiom of Excluded Mid- 
dle authorizes us, from positing either one of them, to sub- 
late the other. This is called the Modus ponendo toUens, 
and it has two forms, according as we posit one or the 
other of the two Disjunct Members. The same Axiom 

* A story is told to iUnstrate the Bagadty of a dog. Following his 
master by the scent, the animal came to a place where three roads met, and 
having ascertained by his nose, at two of them, that the object of his search 
had not taken either of the two, he immediately darted off by the third, with- 
out pausing to try whether this path also was scentless. The story is un- 
questionably a ficdon ; but, if true, the dog must have reasoned by this form 
of the DisjnnctiTe Syllogism, in the moduB toQando ponens. 
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pennits us, firom sublatifig either of the two, to posit the 
other. This is called the Modus toUendo fonens^ and has 
two forms like the other. Hence, every Disjunctiye Syllo- 
gism affords, from the same Major Premise, two valid 
Moods, each containing two forms. It is obvious, that the 
remaining Term, A, of the Major Premise, may be qoan* 
tified as ofi or tkU^ and the Conclusion will appear accord- 
ingly as Universal or Singular. The two Moods and four 
forms of a Disjunctive Syllogism are exhibited in the fol- 
lowing example : — 

Major Premise. Every Judgment is either Affirmative or 

Negative. 

Modus Pomsvdo Toulxhs. 

First form. This Judgment is Affirmative ; 

Then it is not Negative. 

Second form. This Judgment is Negative ; 

Then it is not Affirmative. 

MODYXB lOUXJSOQ PONBKS. 

First form. This 'Judgment is not Affirmative ; 

Then it is Negative. 

Second form. This Judgment is not Negative ; 

Then it is Affirmative. 

For those who are fbnd of mnemonic hexameters, Ham- 
ilton has presented all four forms in the following verses : — 

Ponmdo toBea, FaUeris ant fiiUor ; faUor ; non faUeiiB ergo. 

Fallens ant fiillor ; ta fallens ; ergo ego nedmn. 
TpUendo ponens. Fallens aat fallor ; non fallor ; falleris ergo. 

Fallens aut fidlor ; non fidleris ; ergo ego fallor. 

Three Special Rules have been framed for Di^unctive 
Syllogism, though they are so obvious that their formal 
enouncement is hardly necessary. 

1. A regular Disjunctive Syllogism must consist of 
three Judgments only, in which, if the Major Premise 
be reduced to its proper logical form, there can be 
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only three Tqrais, all of whieh most appear in the Major 
Premise. 

2. The Major Prenuse must be Uniyenial and Affirma- 
tive ; the Minor Premise may be of either QuaUty and of 
eithej Quantity. 

8. The Conclusion must be of the same Quantity, but of 
opposite Quality, with the Minor Premise. 

Agreeably to what was said in treating of Dii^'onctive 
Judgments, each Mood of a Disjunctive Syllogism may be 
resolved into a Hypothetical Syllogism, and then its two 
forms appear as the two Moods of the Hypothetical reason- 
ing. For instance, the example last cited may be thus 
transfonped : — 

If any Judgment is not Affirmative, it is Negative. 

Modus Ponens, Modus ToUens. 

This Judgment is not Af- This Judgment is not Neg- 

firmative ; ative ; 

Then it is Negative. Then it is Affirmative. 

As a Dilemmatic Syllogism consists of a Hypothetical 
and a Disjunctive combined, and as these two may be com- 
bined in several different ways, the resulting forms are 
numerous and complex. Most of tiiem are really com- 
pound, and a AiIl analysis would need to resolve them 
into several simple and subordinate Syllogisms. It would 
be tedious to analyze them all, and this is not necessary, 
as tiie principles already established for the Hypothetical 
and the Disjunctive Syllogisms taken separately, still gov- 
ern them when taken in connection; and the learner in 
each case may make the analysis and apply the principles 
for himself. What follows is to be regarded only as illus- 
trating the method to be pursued. 

What has already been presented as a type of the Di- 
lemmatic Syllogism is, in &ct, only a Hypothetical dis- 
guised, as the Disjunction is not resolved, and therefore its 
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Disjunct Members, whether two or more, may be regarded 
as a single Term. 

If A is B, C is either D or E. 

Modus Ponens. Modus TotxxNs. 

But A is B ; C is neither D nor E ; 

.'. C is either D or E. .*. A is not B. 

In practice, however, the Disjunction is usuallj resolved, 
in the Modus toUens^ by two subordinate (abridged) Syllo- 
gisms, by which it is first separately proved that C is not D, 
and that C is not E; and then the Conclusion of the com- 
pound Modus tollens follows, that A is not B. Thus : — 

If man cannot be virtuous, either he must be unable to 
know what is right, or unable to will what is right. 

But he is not unable to know what is right, for he isinr 
teOigent; and he is not unable to will what is right, 
for he is free. ' .- * 

Therefore, he can be virtuous. 

Hence, the Dilemma was called by the old logicians 
the Comuttis or homed syllogism^ because, in the Sump- 
tion, the . Digunct Members are opposed like horns to the 
assertion i|^ the adversary; with these,. we throw it from 
one side to the other in the Subsumption, in order to toss 
it altogether away in the Conclusion. 

Krftg remarks : " The OomiUus and OrocodUinus of the 
ancients must not be confounded with the Dilemma which 
we are, here speaking of. The former were sophismdta 
heterozeteseoSy sophisms qf counter-questioning; the latter is 
a le^timate mode of reasoning." But it may be shown 
tliat the old Oomvtus is a legitimate Dilemma in Form, 
and is of the type which we are now considering, the fal- 
lacy being in the Matter. The IdtigiosuSy for instance, 
which is one illustration of this old fallacy, may be thus 
resolved. 
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Protagoras agteed for a large sum to educate Euathlua 
as a lawyer, one half of the price to be paid down, and 
the other half on the day when the pupil should plead and 
gain his first cause. Some* time elapsed, and Protagoras^ 
thinking that his disciple intentionally delayed the oom-** 
pletion oi his contiract, sued him in court for the reinainder 
of the fee, and propounded this Dilemma. 

If Euathlui^ is to he released from the payment of this 
sum, it must be either because the judgment of Ais court 
will be in his W, or against hhn. 

But if the judgment is in his fiiyor, then he has pleaded 
and gained his fir&t caiUe^ and the iaoney is due me under 
the contract. 

If the judgment is against him, the money is due me 
under the decision of the court. 

Thus, both the Disjunct Members of the Consequent 
being disproved by subordinate Syllogisms, the Conclusion 
of the compound Mochi8 toUem follows, that Euathluft is 
not to be released from the payment. 

The Dilemma is heref correct in Form, but there is a 
Material Fallacy in the Major Premise, since the Disjunc- 
tion is not complete! There is a third horn to it, as Pro- 
tagoras had no right, .und6r the contract, to invoke the 
judgment of the court at all, so that the judges ought to 
have dismissed the case without a hearing. Bi^ore agudg-- 
merU was rendered^ Protagoras had no ground of action. 

Euathlus is said to have retorted upoh his antagonist, by 
propounding a Dileiiima in the same Form in which it had 
just been urged against him. " If the decision be fiivor- 
able to me, I shall pay nothin^r under the sentence of the 
court ; if adverse, l^j no^' in virtue of the compact, 
because I shall not have gained my first cause." 

" In sifting a proposed Dilenmia,*' says Emg, ** we are 
to look closely to the three following particulars: — 
1. Whether, in the Sumption, the Consequent is a le^ti- 

10 
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mate inference from the Antecedent; 2. Whether the 
Disjunction in the Consequent is complete ; 3. Whether, 
in the Subsumption, the Disjunct Members are properlj 
sublated. The following Dilemma is &ulty in each of 
i;hese respects. 

*^ If Philosophy be of any value, it must procure for us 
power, riches, or honor. 

" But it procures neither of them. Therefore, &c. 

" Here, 1. the inference is wrong, as Philosophy may be 
worth something, though it does not secure any of tliese 
external advantages; 2. the Disjunction is incomplete, as 
there are other goods, besides the three here enumerated ; 
8. the Subsumption is &lse, as Philosophy has often been 
the means of procuring these very advantages." 

In another form of the Dilemma, the Sumption is a 
Hypothetical Judgment with more than one Antecedent, 
and the Subsumption is a Disjimctive of which these sev- 
eral Antecedents are the Di^unct Members. 

If AisB, CisD; and if E is F, C is D; 
But either A is B or E is F ; 
.-. C is D. 

Here, the several Antecedents have ihe same Conse- 
quent, and therefore the Conclusion is Categorical. If 
they had different Consequents, the Conclusion would be 
Disjunctive. Thus ; — 

If AisB, CisD; and if E is F, G is H; 
But either A is B or E is F ; 
.-. Either C is D, or G is H. 

In this case, the Modus tollens is also valid ; if we dis- 
junctively deny the Consequents, we may, in the Conclu- 
sion, difigunctively deny the Antecedents. 

Either C is not D, or G is not H. 
•% Either A is not B, or E is not F. 

In the preceding case, where the Antecedents had the 
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same Consequent, if we deny this one Consequent, we must 
deny the Antecedents taken collectively, and not disjunc- 
tively ; then the Syllogism will be exclusively Hypotheti- 
cal, as neither Judgment will be disjunctive. Thus : — 

If A IS B, C is D ; and if E is F, C is D ; 
But C is not D ; 
.•. Then A is not B, and E is not P. 

The nature of a Disjunction is, that any one of the Dis- 
junct Members exists, or is posited, only by the non-exist- 
ence, or sublation, of all the others. Hence, the particles, 
eiUier — (w, have a Disjunctive force; but the corresponding 
negative particles, neither — nor^ have a Conjunctive force, 
as they denote the exclusion of &>t& or oZZ, and not merely 
the exclusion of one on condition of the inclusion of all the 
others. A is either Bor C^ means that Ais B only on con- 
dition that A is not (7. But A is neither B nor (7, peans 
that A is not B and is not C. 

It has been remarked, that the Modus toUens of the Di- 
lemma, in the form in which it was here iBrst proposed, is 
nothing but a Negative induction. 

If A is B, C is either D, E, or F; 
But C is neither D, E, nor F ; 
Then A is not B. 

This can be resolved into a Categorical Syllogism of 
Induction. Thus : — 

C is not D, is not E, and is not F ; 

But these are all the possible cases of A being B ; 

Then A is not B« 

8. Defective and Complex Syllogisms. 

It has already been mentioned, that men do not usually 
speak or write complete Syllogisms ; nay, it is almost only 
in treatises on Logic that we find Syllogisms completely 
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enounced, or with all their parts expressed. The abridged 
form is preferred on all ordinary occasions, because at least 
one of the three Judgments is so obyious, both to the 
speaker and the hearer, that it Would be a waste of time 
and words — a sin against brevity, and even against per- 
spicuity — to propound it openly; for unnecessary words 
do not elucidate^ but obscure, the Thought. We usually 
express a single process (^ reasoning by two Judgments, 
connected by an illative particle, becauaCy then^ therefore^ 
&c. ; sometimes only by a conjunctive particle, and. The 
folloMring are instances of reasoning thus enounced. 

Aldebaran is a star ; therefore, it shines by its own light* 
No avaricious person can be happy ; because he who Is 

never free from fear cannot be happy. 
A liar ought not to be believed ; and this witness has been 

proved to be a liar. 

• 

Such sentences as these are called Enthymemes, because 
they are abridged statements of a process of reasoning, one 
of the three Judgments necessary to constitute the Syllo- 
gism being Iv OvfA^^ in the mind^ but not expressed. In 
the first case, the suppressed Judgment is the Major Prem- 
ise, — aU stars shine hy their awn light ; in the second, it 
is the Minor Premise, — an avaricious person is never free 
from fear y the Conclusion also, as is frequently the case in 
Enthymemes, being placed first, instead of last ; in the 
third case, the suppressed Judgment is the Conclusion, — 
this witness might' not to be bdieved. 

An Enthymeme, then, is not a peculiar kind of Syllo- I 

gism, but only an abridged expression of a Syllogism. Of } 

course, the doctrine of Enthymemes properly belongs, not 
to Logic, but to Raetoric, for it concerns expression, not 
thought ; and it would never have been obtruded into the 
former science but for the authority of Aristotle, who em- 
ployed the name, indeed, in a different and now disused 
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«ae«iui.g, aignifyiog by it ''areasonmg from signsandii^^ 
lihoods." 

Hitherto, we have treated onlj of the 80<-eaUed Mono* 
9ffUofft9m^ — that is, of a Sjllogism considered as one in- 
dependent whole, without reference to the continuous c^om 
qfreaeamnffy of which, in an abridged form of expression, 
it usually constitutea a single link. Many truths «— most 
of the theorems in Geometry, for instance - can be 
proyed only by a Chain of Reasoning; — that is, by a 
connected series of Syllogisms, the several portions of 
which are dependent upon each other. A Conclusion of 
one may become a PrenMse of the next succeeding Syllo- 
gism, and is then called, in reference to its successor, a 
Prosyllogism ; while the latter, in reference to the one 
which preceded it, is called an Episyllogism. A Prosyllo- 
gism, then, is a Syllogism whose Ooiiclitsion is a Premise of 
that which follows ; and an Episyllogism is one whose Prem^ 
ise is a Conclusion of that which precedes. As, in a hierarchy 
of Concepts, the same class-notion is at once a Genus to 
the class below and a Species to the class above ; so, in a 
Chain of Reasoning, the same Syllogism is at once a Pro- 
syllogism and an Episyllogism in its (^posite relations. 
Only that which contains the primary or highest reason 
can be exclusively called a Prosyllogism ; only that which 
enounces the last or lowest consequent is exclusively an 
Episyllogism. 

The Syllogism constituting a Chain may be either partly 
complete and partly abbreviated, or all equally abbreviated. 
In the former case, the complex SyDogism which results is 
called an Epicheirema ; in the latter, it is called a Sorites, t 

A Syllogism is called an Epicheirema, when, to either or 
both of its two Premises, there is attached a reason for its 
support. The Premise with such a rider annexed is, in 
fact, a Prosyllogism abbreviated, — that is, an Enthymeme 
used to prove one of the branches of the main Syllogism, 
Thus : — 
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' MisF; The flesh of rominants 18 good for 

food; 
S IB M, becBQse it is N ; These animals are numnaats, be- 
cause thej have doven hoo& ; 
A S is P. .*. These animals are good for food. 

Here, the Enthymeme, which is a rider of the Minor 
Premise, maj be thus explicated into a complete ProsjUo^ 
^sm. 

All animals which have cloven hoofi are ruminant ; 
These animals have cloven I100& ; 
.% These animals are rmninants. 

It has already been said, that every Syllo^m may be 
regarded as an application of the general and self-evident 
principle, that a part of a part is a part of the whole. If, in 
the application of this principle, we do not stop at the first 
or proximate whole, but, before drawing any expressed Con- 
clusion, proceed step by step to remoter parts and more 
comprehensive wholes, and, in the Conclusion, finally place 
the smallest part under the largest whole, the complex 
abbreviated reasoning thus formed is called a Chain-Syllo- 
gism, or Sorites. It may be aptly symbdized by a series 
of concentric circles. 



1. AisB 

2. BisC 
8. CisD 
4. DisE 

Therefore, A is E. 



A Sorites of this sort may be described as a series of 
JEnthymemes unih suppressed Conclusions^ in which the Pred- 
icate of each is the Subject of the^next^ and the Conebmcm 
of the whole is formed from the first Subject and last Pred- 
icate of the Premises. The Conclusion being thus formed, 
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it is evident that there must be as many Middle Terms 
(i. e. Terms intervening between the first Subject and b«t 
Predicate, that is, again, between the smallest part and the 
greatest whole which the reasoning connects) as there are 
Premises minus one ; consequently, every Sorites may be 
explicated into as many distinct SyUogisms as there are 
Premises minus one. The first Judgment in the Sorites is 
the only Minor Premise that is expressed ; each of the 
other Minor Premises is the Conclusion of the separate 
Syllogism next preceding. Hence,' each of the Judgments 
in the Sorites except the first is the Major Premise of a 
distinct Syllogism. The preceding Sorites, for instance, 
may be thus explicated into three Syllogisms, the correct-^ 
ness of the explication being made very evident by a refer- 
^ice to the diagram. 



I. 


11. 


in. 


2. B is C, 


8. C is D, 


4. D is E, 


1. A is B ; 


A is 0; 


AisD; 


.*. Ais C. 


.*. Ais JD. 


.*. Ais JE. 



An invalid Mood occurring anywhere in the series 
before the last Syllogism would not only be wrong itself, 
but, as ftimishing a Premise to its successors, would vitiate 
all that follow. Hence, in a Sorites, out of all the Prem- 
ises, only the one first expressed may be Particular ; be- 
cause, in the First Figure, to which all the separate Syllo- 
gisms belong, the Minor Premise may be Particular, but 
not the Major; and all the Judgments in the Sorites, 
except the first and the Conclusion, are Major Premises. 
In the Sorites, also, only the last Judgment may be Nega- 
tive ; for if any other of its Judgments were Negative, the 
Syllogism formed firom the next following Judgment would 
have a Negative Minor Premise, which the First Figure 
does not admit. A Sorites in the Modus tollens^ then, can 
be stated only in one form ; — from denying the last Con- 
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9ei||ieiit of the laat Anteoedent, we go back to denying 
this same Consequent of the first Antecedent. Thus, if 
we saj that D u not JSy we must conclude that Aunot JE. 
The three distinct Syllogisms already given axe not all 
that may be formed from the given Sorites. Instead of be- 
ginning with the first Judgment, and thereby Anally con- 
cluding that ^ i9 JT", we 9iay begin with the second Judg- 
ment, first concluding that B is D^ and then that B is E; 
and again, beginning with the thirds we may conclude that 
Cis JS. Hence, from a Sorites with four Premises, we 
may form in all six distinct Syllogisms. If there were five 
Premises, there would be ten resultant Syllogisms. ^^ The 
formula," says Dr. Thomson, ^^ for ascertaining the num- 
ber of Conclusions is this : — ' Let the number of Premises 
= n ; the number of terms = w + 1 5 ^^^ *^® number 
of Conclusions = — t n 

Ooclenius invented another form of the Sorites, to which 
his name has been attached ; it is the same as the common 
form, except that the Premises are reversed. Referring to 
the diagram again, it is evident that, instead of beginning 
with the Terms of least Extension, represented by the in- 
nermost circles, we may begin with the more Extended 
Terms in the outer circles. Then the Subject of each 
Judgment becomes the Predicate of the next; while, in 
the eommon form, it is the Predicate of the former which 
becomes the Subject of the latter. The Goclenian Sorites 
is thus stated 3 — 

D is B, 

OisD, 

BisC, 

A is B ; 
.'. A is E. 

Here, Extension is more prominent, |is we start with the 
wider Terms ; hence, this form is better suited for deduc- 
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tion. In the common form, Intension predcnninates, as 
the narrower Terms come first; Induction naturally as- 
sumes this Form. 

" A * pretty quarrel * long existed amongst logicians," 
says Dr. Thomson, " which of tfee two was to be called 
proffressive and which regressive. It was a mere strife 
about words. K we are discovering truth by the inductive 
method, the AristoteKan form, is Fogressive ; if we are 
teaching truth, or trying our laws upon new facts,' we use 
deduction, and the Goclenian form is progressive. In an 
apt'but familiar figure, —if I am on the ground floor, and 
wish to fetch something that is above, my going up stairs is 
my process towards my object, and my coming down is a 
regression ; if the positions of myself 9nd the thing are re- 
versed, gomg down would be progress, and returning up, 
regress. The inductive truth-seeker is on the ground-floor 
ei fkcts, and goes up to seek a law ; the deductive teacher 
is on a higher story, and carries, his law dpwn with him tp 
the facta. 

^^ This will be clearer firom ^ pair of e:$:amples. 

Gcdenian or descending Sorites, Aristotelian or ascending SarUes, 

Sentient beings seek happiness ; Caius is a man ; 

All fi^nite beings are seotieq^t ; All men are finite beings ; 

All men are finite beings ; AU finite beings are sentient ; 

Caiu& 18 a man ; All senlaent bein^ se^ happi- 

niass.; 

Therefore Caius seeks happi^ Therefore Cains seeks happi- 
ness, ness." 

By ^ray of Tecapitalation, the chief principles and rules 
of the Aristot^Hc doctrine of Syllo^m are brought to- 
gether in the following Gonsy eotus^ 
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ICediatb Iwfbrbkob ob Stllo- 

OI8M 

18 that act of Thought wherebj the 
relation of the two Terms of a pos' 
aible Judgment to each other is 
ascertained bv comparing each of 
them separately with a Third Term. 



STLLOaSSKft 

Gatigomul, 

in wliieh aadi of the tbtnUvOgufutB «m ke 
«x|w reM ed under one or the other of these 
two IwmulM : — 



di»B 



A it not B. 



Gekeral Cakob 

of Categorical Syllogisms. In so far 
as two Notions, (Concepts or Indi- 
yidoalsj either both agree, or, one 
agreeing, the other does not agree, 
with a common Third Notion, in 
so far these Notions do, or do not, 
agree with each other. 



This 



A fllfDogisu 
oontaln Okfee Tbrms, 
and no norek 



n. 

▲ flfllogtam nasi' 
oontein three Jodg^ 
nenta, and no mora^ 



Thb Fioubb 

of a Syllogism is determined by the 
relative position of the Middle Term 
in the two Frenuaes. 



Lets — Bnldeetef Mia 



HP} 
8M} 
8P. 



Thb Mood 

of a Syllogism is the ralne of its three 
Judgments in respect to their Quan- 
tity and Quality, as indicated in 
each case by the four Judgments, 
A, E, I,andO. 



Valio 



Vlf.I. 
A A A $ Barbara, 
S A S } Celoreal; 
A Z Z ) Darii. 
B Z O ; FTio. 



Bbductiov 

of the valid Moods of the three lower 
Figures to those of Uie First Fig- 
ure may be accomplished by per- 
forming the processes indicated by 
the following letters in the names 
of those Moods. 



B 
C 
D 
J" 



Bedooe the Hood to Barbara. 
u u celaraui. 

«• " DarH. 

« •« Ftrio, 



Gbkebal Canon 

of Hypothetical Syllogisms. To affirm 
the Reason or the Condition is to 
affirm the Consequent ; and to deny 
the Consequent is also to deny ti^e 
Reason. 



This Oanon ptodnees, frm 

JK^tfT PrMi<M, 

Modua Ponena. 
AisB) 
.*. C to D. 



Gbnbbal Cakob 

of Disjunctiye Syllogisms. Of two 
Contradictories, one must be true 
and the other must be false. 



This Canon pfodnoes, froM 

Mtffor Framiff 

JtfioAM pOKoniia toll$n9» 
L A is B ; 

.*. A to not C 
8. AtoC; 
.'. A to not B. 
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ill irlilDh tiM Malor fvemiM, 

Hfppthttieol i 

Major Premise, 
IfAisBjCisD. 



Oft OOBDmOXAL, 

•ad only the Uajar Pramlte, if « Condittoiial JndgOMnft ) and 
these are eubdlyided into 



Major Premise, 
A ia either B or 0. 



DUemnuUie or JSTypdAefi- 

Major Premise, 
If A is B, C is either D er X. 



into tiieae six Qeoerikl Bides. 
nL 



Tbs Middle Term 
■Hisl be distributed 

, in at least 
Premises. 



IV. 



One PremUM at least 
mnsi be Afflrmattrek 



V. 

ir either Premise is 
NegatlTe, the Con- 
olnsion most be Neg- 
atiye. 



Neither Term most 
be distributed in the 
Ooodasion, if it was 
not dlstrfbttted in 
thePiemisSi 



OooeldaloB } P ■• Ptedloato ot the Conolasion ; M ■■ Middle Term. Then, 



Vigaren. PMi 
8M} 
.-.SP. 



figure nL M P } 
MS} 
.•.BP. 



ngorelY. PM) 
M8i 
•••8 P. 



Moods. 

vtg. n. 

SAB} Cesore. 
A B C i Camettru. 
B Z O } Futtino. 
A O O } Baroko (Faioro), 
AU Negative Conclusions. 



Pig. UL 
A A Z ; DaraptL 
ZAZ{ DUamis. 
A Z Z ) Daiiti. 
B A O ) Felapton. 
O A O } Bokardo {Dokamok), 
B Z O. FtriMon. 
All Particular Oonoinslons. 



Pig. IV. 
A A Z ; Branumtip, 
ABE; C€ttnene§. 
Z A Z $ DimariB, 
B A O $ F98apo. 
B Z O i Fr€ti96n. 



m — 



Tranapose the Premises. 
OonTert simply. 
Convert per aceidenM. 
Bednoe p§r impouibil9 ftxr 

Baroko k Bokardo f 
Convert by Contraposition ftar 

Fakoro k Dokamok. 



Barbara^ Coiaront^ Dariif Fortoquot prioiis } 
Cetare^ Camettreat Feaiino, Baroko, secundm ; 
Tertia Darapti, Diaamia, Datiai, Felc^tton. 
Bokardo, Forimm habet ; Qnarta insnper addit 
Bramant^, Comenss, Dimaria, Feaapo, Freaiaon, 



the same Premlae, two raltd Moods. 

IfAlsB,C1sl>. 

Modua TolUna* 

C is not D } 
A A is not B. 



the sans Prsnise, tiro vaUd Moods, each having two fbnns. 

Als«ithcrBarC. ' 

Modua toUofido ponmu. 

1. A is not B } 
.*. A is C. 

2. A is not C ; 
.*. A is B. 
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CHAPTER VIII. 

THE HAMILTONIAN DO<?TBIN£ OF SYLLOGISMS. 

SIR William Hamilton's innovatioiis in the doctrine 
of Syllogisms, which had been generally received 
up to this time, are not limited to such as are the direct 
consequences of his theory of the thptoixgh-going quanti- 
fication of the Predicate. On several minor points, also, 
he has considerably modified the Aristotelic doctrine. 
These changes, it is true, were probably suggested by his 
system of quantifying the Predicate ; but they are not so 
closely connected with it as to^ prevent them firom being 
received, even by those logicians who, wholly or in part, 
reject that system. All of them deserve consideration, as 
they involve a discussion of some incidental questions of 
much interest, afiecting the whole theory of Logic. 

As to the order of enouncement, the old doctrine was, 
that the Premises, as their name imports, should precede 
the Conclusion. Hamilton observes that the reverse order 
is more natural, that it more fitiAfully represents the 
progress of the mind in the investigation or discovery of 
tru^, and that it efiectually relieves the Syllo^m firom 
the imputation, which has been thrown upon it for more 
than three centuries, of being founded upon a mere petitio 
prineipii^ or a begging of the question. " Mentally one," 
he says, " the Categorical Syllogism, according to its order 
of enouncement, is either Analytii^i il what is^ ioaj^o^ 
priately styled the * Conclusion ' be expressed fifst, ajad 
what are inappropriately styled the * Premises * be then 
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stated as its reasons ; or J^tUheUcj if the Premises precede 
and, as it were, effectuate the Conclusion." In the Ana^ 
lytic order, tibie " Conclusion " would be more properly- 
called the Qu>cmtian^ and the ^^Fremisea" should be 
denominated the Proofs^ 

I^Qw, the Analytic order, it is argued, ia the mi»e nat- 
ural, because the Problem or Question, which it is the 
purpose of the Syllogism to solve or answer, and which is 
therefore the leading thought in the mind, is propounded 
first. When we are in doubt whether ^ is, or is not, jS, 
it is surely more natural to argue, Ais JB^ because Ais O^ 
and all is S^ than to reason in the old order, placing the 
sohaition of the Problem last* ^^ In point of &ct, the Ana- 
lytic Syllogism is not only the more natural, it is even pr^ 
supposed by the Synthetic." A& already stated, the Syllo- 
gistic process in the mind ia really one and undivided, con- 
sisting only in the wferempe, of the Conclusion from the 
Premises* But in order to state this single process in 
words, we must analyze it, and therefore the Conclusion, 
.which is the compound result, ought to be stated first, so 
as to admk of analysis. It may be stated generally, that a 
process of investigation or research, looMi^ towards truth 
not yet discovered, is always Analytic. The most that can 
be said for the Synthetic method is, that it may be suo- 
cessfiilly used for teaching, or proving the truth that is 
already known. To adopt an old illustration, in order to 
find out for ourselves how a clock is made and how it does 
its. work, we must take it to pieces ; having done this, the 
best way to teach another person how to make a clock is 
to take those pieces and put them together again. 

The common ol^ection to the validity of the Syllogistic 
process is,, that the Conclusi<m is virtually contained in the 
Premises, so that we have to assume it to be true in the 
very propositions by which we attempt to prove it. This 
objection is thus forcibly stated by Mr. Mill. " When we 
say,— 
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All men are mortal ; 

Socrates is a man ; 

Therefore, Socrates is mortal ; 
it is unanswerably urged by the adversaries of the Syllc^ 
gistic theory, that the proposition, ^ Socrates is mortal,' ift 
presupposed in the more general ajssumption, *A11 men 
are mortal ' ; that we cannot be ajssured of the moiv 
tality of all men, unless we were previously certain of 
the mortality of every individual man ; that if it be still 
doubtfiil whether Socrates, or any other individual you 
choose to name, be mortal or not, the same degree of vat^ 
certainty must hang over the assertion, * All men are 
mortal ' ; that the general principle, instead of being given 
as evidence of the particular case, cannot itself be taken 
for true without exception, imtil every shadow of doubt 
which could affect any case comprised with it is dispelled 
by evidence aliunde; and then, what remains for the Syl- 
lo^sm to prove ? that, in short, no reasoning from generals 
to particulars can, as such, prove anything : since, from a 
general principle, you cannot infer any particulars but those 
which the principle itself assumes as foreknown." 

But if the Syllogism be stated in the Analytic form, 
it is obvious that this objection is inapplicable. When we 
argue^ — 

Socrates is mortal. 

Because Socrates is a man, 

And all men are mortal, — 

we do not assume the point which ought to be proved, but 
we prove that it is right to predicate mortality of Socrates, 
by showing that Socrates belongs to the class man^ all the 
members of which are universally admitted to be mortal. 
We appeal to the admitted Universal truth only (ifter we 
have established, what is here the main point of the argu- 
ment, the applicability of the truth to this case, — the fact 
that Socrates is a man, Mr. Mill mistakes the compara- 
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tive importance of the two Premises ; in Analytic reason- 
ing, — in drawing an inference for the purpose of investi- 
gation or discovery, — the proof turns chiefly upon the 
Siibsumption ; and Aristotle therefore correctly places this 
Premise first. Thus, if I am in doubt with respect to a 
new substance which I have found, whether it be fusible or 
not, the doubt may be resolved by ascertaining that <l^w 
mbstance is a metal. Only after this fact is ascertained, 
and then only in order to complete the thought, or to si- 
lence cavil, I refer to the admitted truth that dtt metals are 
fusible. Men usually reason in this manner, as is shown 
by the frequent recurrence of such Enthymemes as these : 
Ifds iron is not maMeable^ for it is caMtriron ; The man is 
dishonesty for he has taken what is not his otvn; this Kne is 
equal to that^for they are both radii of the same circle^ &c. 
There is certainly a mental reference in such cases to a 
Major Premise, — to the well-known truths, that No cast- 
iron is malleable^ AH radii of the same circle are eqtudy &c. 
But precisely because such Premises are well known and 
obvious, though thought, they are not usually expressed. 

The bald truisms which are usually taken as examples 
of the Syllogistic process are tmfortunately chosen, as they 
render more plausible the imputation that this process itself 
is futSe and needless. Any kind of reasoning appears 
puerile, when it is applied only to establish a puerile Con- 
clusion. Nobody wishes any proof of the fiu;t that Soc- 
rates was mortal. Adopt any supposition which will make 
it appear that there was a real doubt in the case, and that 
the point to be determined was one of some importance, 
and the Syllogism employed loses its fiivolous aspect, and 
seems grave and pertinent. Suppose that the impulsive 
Athenians of his day had made the same mistake in rela- 
tion to Socrates, that those of a later time committed in 
regard to Paul and Barnabas, and had begun to offer sac- 
rifices to him as an immortal being ; it would have been 
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dignified and oonclusiye <m his part to argue ynik them, «s 
the Apostle did, by ssgring, ^^ We are men o£ like passions 
whjti yon," and worship is due only unto God. Hie first 
qpastioa for the inquirer or disjmtant is, not whether this 
qa^e has already been decided, i^id therefcoe included 
npd^r this General Rule, which is fupposed to be already 
foiuid ; but under what Class-notion can this case be put, 
which shall afford a General Rule that will be appUcaUe 
Ipr the solution of the doubt. The di^cnlty is, how to 
find the ri^t ](tule, and not, as Mr. Ii([ill supposes, how to 
interpret it when found. The astronomer proceeds in this 
Bianner, when he seeks to know whether a comet, which 
has just i^peored in the heavens, wiB return at a future 
period, OF disappear forever. By det^mining three €X 
more p<mts in its path, he ascertains either that its orbit is 
^ ellipse or an hyperbola ; this is the Subsumption, and 
when found, the question is reaUy answered, for the appti- 
cation of the Sumption — that the ellipse is a curve which 
returns mto itself, while the hyperbola does not — is so 
obvious, that it is unnecessaiy, except for a child, to be 
reminded of it. But though not expressed, the thought 
mthout it k certainly incomplete, and the main question is 
not unswered. 

Mr. MiU% doctrine is, that ^^ we much oftener conclude 
from particulars to particulars directly, than through tlie 
intermediate agency of any general proposition." For ex- 
ample, *>it is not only the village matron, who, when 
eaJ^d to a consultation upon the case of a neighbor's child, 
pronounces on the evil ^nd it^ remedy sin;iply on the rec- 
ollection and authority of what she accounts the similar 
ca^e of her Lu(7." 

We have already observed (page 9) that a Concept may 
be derived from one olyei^t, as well as frqm many similar 
ones ; th^.t is, it may not represent an actual, but only a 
possible, dass or plurality of things. The hasty and sweep- 



iog iodaQtioiiii of the ynlgar are of this duuACter ; they aro 
often genenjizfitiom from a 9ii\gle in9tftpe9. The mecUcine 
which th^y bay^ onoe sucQf saftilly triec} is bciUeyed by them 
to be 9 panacea* The imbesitating confidence with which 
the Tillage matvon pronounces, not mejrely on one case of 
measles or whpoping^ongfa in her neighbor's £^nily, but 
on every one that occurs in the village, proves that she 
luu9 generalized her Lacy's case* 

AH geperal truths are not learned by induction from 
particulars. They are sometimes first obtained by Intur 
ition, as iu the case of axioms and other necessary truths, 
or. by reasoning from the causes or con^itiopa on which 
they depend; and til^en, individual truths are proved by 
deduction fix>m these geperals» Most of the truths of pure 
mathematics ar^ thus acquired. To borrow an example 
from Hobbes,-*— because we know how a circle is genei> 
ated, namely, by the circumduction of a body one end of 
which is fixed, we know that all radii of the same circle 
are equal* Most of the beautiiul application^ of algehraio 
theorems to the solution of arithmetical and geometrical 
problems w^re first ascertained to be possible long afi»r the 
general theorems themselves were discovered. Such meta^ 
phjrsical prii^ciples as these, Jhery enmt must have a c^M^se, 
AU attributes presuppose a substance^ Space is infinite apd 
indestruc^Jfiy were not first made known to us by induc- 
tion, and cannot be proved by that method. Yet the ob- 
jection to the Syllogistic process, that the Major Premise 
could not be posited if the truth of the Conclusion, were 
not abready known, has neithe^c force nor relevancy, if it 
be not proyed that all general truths are obtained by in- 
duction, and that the induction was so perfect that it must 
have consciously included the very case which we are now 
seeking to deduce from the general rule* 

Hamilton's next innpvatipn in the theoxy of Logic— 
and it is one which was propounded by hiin at ai^ earlier 
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day than his doctrine of the qnantification of the Predicate 
— was to draw attention to die fiu;t, that reasoning does 
not proceed, as had formerly been taught, solely in the 
Quantity of Extension, but also in the Quantity of Inten- 
sion, the relations of whole and part, on which he considers 
that the whole process depends, being reversed in these 
opposite Quantities. It has already been mentioned, that, 
in one sense, the Predicate of every Judgment includes the 
Subject, and therefore, as the greater or more Extensive 
Term, it was called the Major, and the Subject was desig- 
nated as the Minor Term. As thus construed, the Judg- 
ment, Mun is an animal^ means that the class Man is in- 
cluded under, or forms a part of, the dass animal. But in 
another sense, — that is, in the Quantity of Intension, — 
the Subject includes the Predicate, and the relations of 
whole and part are reversed. Interpreted Intensively, this 
Judgment signifies that all the attributes of animal are 
contained in or among — form a part of — the attributes of 
man. The Subject is now the Major Term, and the Pred- 
icate is the Minor ; and the rule being still adhered to, that 
the Major Premise must be stated first, the order of the 
Premises is reversed. 

Hamilton gives the following example of reasoning in 
Extension. 

All responsible agents are firee agents ; 

But man is a responsible agent ; 

Therefore, man is a fi^e agent. 
The P-remises are stated in this order on the supposition 
that ^^free agents," as the more Extensive class, is the 
whole or the Major Term, that *^ man," having the least 
Extension, is the smallest part or the Minor Term, and 
that the Middle Term, " responsible agent," as interme- 
diate between the two, is made the Subject of the former, 
as contained under it, and the Predicate of the latter, which 
is only a part of it. In other words, man is a part of that 
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Term req>oniible agent, -which is itadf a part of the Term 
free agent ; and therefore, as a part of a part is a part of 
the whole, rtian is a free agent. 
Now reverse the Premises. 

Man is a responsible agent ; 

But a responsible agent is a free agent ; 

Therefore, man is a free agent. 

Here, the notion j^^e ageid, which was the greatest whole, 
becomes the smallest part ; and the notion man, which was 
the smallest part, becomes the greatest whole. ^* The 
notion responeiUe agent remains the Middle quantity or 
notion in both, but its relation to the two notions is re- 
versed ; what was formerly its part being now its whole, 
and what was formerly its whole being now its part" 
' Hence, in the First figure (but not, as we shall see, in 
the two other Figures), the order in which the two Prem- 
ises are placed always indicates the Quantity in which we 
are reasoning. If the Major Premise contains the Subject 
of the Conclusion, then this Subject is the Major Term, and 
the reasoning is in Intension. But if the Predicate of the 
Conclusion appears in the first Premise, then this Predicate 
is the Major quantity, and the reasoning is in Extension. 

But as this indication is a feint one, and may mislead in 
the case of the Second or the Third Figure, it is easy to 
change the phraseology of the Judgments, so as to enounce 
explicitly whether the reasoning concerns the Intensive, 
metaphysical, whole (the whole of the Marks connoted), or 
^e Extensive, logical, whole (the whole of the Individuals 
and Species denoted). Thus, for the latter, we may say, — 

All responsible agents are included in the class of free 

agents; 
But man is a responsible agent ; 
Therefore, man is included in the class of free agents. 

And the reasoning of Intension mav be thus stated : — 
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The notibn or Concept, nan^uieliidfis the notioA of Te8po]i«- 

aibility ; 
But the notion of responsibilitj includes that of firee 

agency ; 
Therefore, the notion, man, includes the notion of free- 

agency. 

It is the more remarkable that nearly all the logicians 
since Aristotle should have contemplated exclusively rea* 
soning in Extension, as Aristotle himself seems to have 
regiffded reasoning in Intension as ooextensive willi the 
former, even if not paramount to it. Hamilton has only 
restored the doctrine of the great founder of X40gio, which 
had been strangely overlooked by nemrly the whole tribe 
of his commentators and followers. As already remarked^ 
tibe being in a S^tct and the being prediaatod qf a Sab^ 
jeot are uped by Aristotle as synonymous phrases. ** A 
is predicated of all B," means AU B.i%A; ^^ A is in (fit 
inhereg tn, uwapx^iv) att £," also means AH B i» A. 
The meaning evidently is, that, in the Quantity oi Inten-i 
sion, the Predicate is in the Subject because it oonstitutee 
a part, and only a part, of the Intension of the Subject, 
Animal is in man^ because man has all the attributes or 
Marks of animal^ and other attributes also. 

But the relation of whoU iind jpoK is not precisely tho 
same thiqg in the one Quantity as in the other* In Exten- 
sion, the wKqU is the Genus, and the pa/rtg are the subor^ 
dinate Species ; and the first Kule for the divlri<m is, that 
the parts, or the co<-ordinate Species, must exclude each- 
QtbeTt But in Intension, the ports are not Species, but 
attributes ox Marks ; and these do not exclude each other. 
Each part or attribute here interpenetrates, so to speak, 
and i^oTTM^ the whole. Black is a part of negro in the 
sense of being oiily one of his attributes, since he has many 
others, such as being lang-heekd^ .prognathovSy &c. ; but it 
is a part which colors the whcJe, for the negro is Mack aU 
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over. But if we consider the Extension, if the Gehns man 
is subdivided into the co-ordinate Species white man and 
l^ck man^ these parts exclude each other; no one man 
can belong at the same time to both Species, — can be both 
white and Mack. 

Hence the maxim, that apofttof a part is ai90 apart of 
the whole^ is not a universal maxim of all reasoning ; as it 
refers only to co-exclusive parts, it is applicable only to • 
reasoning in Extension. The corresponding maxim for 
reasoning in Intension is, that d Mark of a Mark is also a 
Mark of the thing itsdf — of tfae wKoU, thing ; wJtsL notce 
est nota rei ipsius. Free agency^ which is a Mark of 
respons3nlitg^ is also a Mark of Tnan, because responsibility 
is a Mark of the whole man. On the other hand, reason- 
ing Extensively, we say, ^n^ dre a part or dads of respon- 
sible agents^ and are, therefore, also a part oi free agents^ 
because responsible agents are a part of free agents. 

By not attending to this distinction, Hamilton was be- 
trayed on one occasion into propounding as a valid syllo^ 
gism one, which, if the language be construed literally, is 
illogical ; and into censuring as illogical another, which, as 
stated, is certainly irrecusable. It is true that the error 
consisted entirely in the use of language. As he under- 
stood them, his approbation of the one and his eensure of 
the other are correct ; but from his use of language, no 
other person would so imderstand them. In his Lectures 
on Logic, while illustrating the Special Rule of an Inten- 
sive Syllogism (page 223, Am. ed.), that the Sumption 
must be Affii^msitive, and the Subsumption* Universal, he 
states the following as a valid Syllogism : — 



" S comprehends M ; 
M does not comprehend P ; 
Therefore S does not comprehend P." 
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If the language be interpreted literally, the Ccmclnsion 
here is illogiGal ; for it is evident, from the diagram which 
we have annexed, that, though S comprehends M, and M 
excludes P, it may yet be true that S comprehends P. 

On the same page, he censures the following as a nan 
sequSlwr^ though the diagram here annexed demonstrates it 
to be valid. 

S does not compre- 
hend M ; 

But M comprehends P ; 

Therefore S does not 
comprehend P. 

But instead oi the proposition ** S comprehends M," sub- 
stitute the meaning which was intended, that S has M for 
one of its Marks or attributes, and make the corresponding 
change throughout, and Hamilton's verdict upon the two 
Syllogisms becomes correct. M, though only one of the 
attributes of S, affects or colors the whole of S ; therefore, 
P, which ia not an attribute of M, — does not affect any 
part of M, — is not an attribute of S; — S does not in- 
clude P among its attributes. The Syllogism which is ap- 
proved corresponds, in Form, to the following, which iis 
evidently valid. 

A negro has a black skin ; 

But a black skin is not an invariable sign of a brute in- 
tellect ; 
Therefore, a negro is not necessarily brutish in intellect. 

And the Syllogism which is rejected is the following : — 

A negro is not white ; 
But whites are civilized ; 
Therefore, a negro is not civilized. 

In &ct, the mode of symbolizing Syllogisms by circles, as 
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well as the maxim, a part of a part is aha a part of ike 
whole^ is inajqplicable to the Intensive Syllogism ; for here y 
the "parts" are Marks or attributes; and these are not / 
co-exdusive. They are not partes extra partes* y 

It is with some reason, then, that Mr. DeMorgan objects 
to considering the Intension of a Concept as a quantity. 
In the vagne sense of being susceptible of more and lesSy it 
is a quantity ; but so far as it is incapable of exact measure^ 
ment^ it is not a quantity. " As to extent," he says, " 200 
instances bear a definite ratio to 100, which we can use, 
because our instances are homogeneous. But difierent quali- 
ties or descriptions can never be numerically summed as 
attributes to any purpose arising out of their number. 
Does the idea of rational animal^ two descriptive terms, 
surest any usefiil idea of ^pUeation^ when compared with 
ib»X of <mimal alone ? When we say that a chair and a 
table are more furniture than a chair, which is true, we 
never can cumulate them to any purpose, except by ex- 
tracting some homc^eneous idea, as of bulk, price, weight, 
&c. To give equal quantitative weight to attributes, as 
attributes, seems to me absurd ; to use them numerically 
Otherwise, is at present impossible." Perhaps this is only 
saying that a logician's idea of quantity is not the same 9S 
a mathematician's ; to the latter, it is always numerically 
definite, or nu.y be made so ; to the formerf it is never so. 
Perhaps, if Mr. DeMorgan had kept this &ct steadily in 
view, a good many of his attempted innovations in Logic 
mi&:ht have appeared, even to him, irrelevant. 

Hamilton Z made no specific imiovalion in the doctrine 
of the Figures, but his speculations upon the subject have 
thrown a flood of light not only upon the essential nature 
of these varieties of the Syllogism, but upon the theories 
of former logicians in respect to them. To Aristotle, on 
account of his peculiar method of stating a Judgment, — 
with reference to the Intensicm instead of the Extension of 
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its Tetms, that is, pkoing the Pfedieate flnt and the Sub- 
ject kst, — the Middle Tenn was intennediate between 
the two others, not only in natore, but in position. Thns, 
the following are only two different expressions of the same 
Svllc^sm. 

Aristotle's form. Later or oonanonfirm, 

P inheres in (is predicated of) all M ; All M are P ; 
M inheres m all S ; All S are M ; 

.•. P inheres in all S. .*. All S are P. 

Here, in Aristotle's form, P, one of the Extremes, appears 
first, and S, the other Extreme, comes kst ; M, the Middle 
Term^ in both of its expressions, being intefmediate, or 
coming between them. In the later form, it is not so. 
As a oonseqnence of this mode of stateilient, in his defini- 
tion of the Second Figore, Aristotle says that the Middle 
Term is, by its position, the fiffst; to ns, on the conlrary, 
it is die last. In fiu^ in his reduction of the Second and 
Third Figures to the First, Aristotle seems to have had in 
▼iew^ not only the establishmeat of the dieiym de ornm Bt 
nidh as the uniyerwl principle of all Syllogistic reasoning, 
but the restoration of the Middle Term to its proper kjh 
tem^diate position. He was evidently thinking most uf 
reasoning in Intension, and his followers of what is moie 
firequent in use, though not more natural, — reasoning m 
Extension. In the later form^ if the Minor PrenuBe k 
stated first, the Middle Term becomes intetmediate in 
position, as in the Aristotelic formula* 

In this exposition of Aristotle's mode of e^uncement, 
as coiltrasted with that df the later logicians, Hamilton has 
merely followed Barth^kmy St. Hilaire ; in what foUows, 
he is more original. 

^* When lo^cians," he ssi^^, *^ came to enotmce propo- 
sitions and Syllogisms in c(Mnmon language, the Sufajeet 
beiiig usually first, they had one dt otuer of two difficultioB 
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to encounter, and sdbmit they most to either ; for thejr 
must either displace the Middle Term from its interme- 
diate positaon in the First Figm*e, to say nothing of reTers- 
ing Its order in the Second and Third ; or, if thej kept it 
in an intermediate position in the First Figure (ki the 
Second and Third, the Aristotelic order coold not be kept), 
it behooved them to enounce the Minor Premise first." 
Most of the older logicians adopted the latter altematiye, 
stating the M^nor Premise first in all the Figures; and 
this seems the more natural order, if the Syllogism is used 
for the purpose of investigation and discovery. At a later 
period, when instruction, dispntitaon, and pit)of came to 
be the chief purposes for which Syllc^iams were formally 
enounced, the fi>rmer alternative was adopted, and the 
Middle Term lost its proper intermediate poaiticHi, tlie 
Major Premise beii^ placed first in all the Figures. 

In the First Figure, according to any mode of enounce- 
ment, the Middle Tenn must be the Subject of one of the 
Extremes (the two Terms of the Gondusion), and llie 
Predicate of the other* Hence, in this Figure, there is a 
determinate Major and Minor Premise for reasoning in 
either Quantity, and but one direct or proximate- Condu-^ 
gion« If^inlhe Ma^or PremUe^ the MidMe Term is Predir 
eate to the Subject of (he Condueion^ then^ m each ajf tiW 
tiree Juigmai^^ iSht SahjenA mdudes the Predieatey and the 
reas&ninff ie m the Quantity of Inteneian. iff^on {he cxm- 
trarg^ w (he Major Premite^ the Middle Term i» Sidject to 
(he Predicate of the Oewihmon^ (hem^ in each of the three 
Judgments^ the Predicate includes the Sui^eetf and (he reaeonr 
i$ig is in the Quantify of Extension. The relative position 
of tiie two Premises is really unimportant as respects the 
nature of the reasoning ; this depends upon the nature of 
the Middle Term, as including, or included under, the Sub- 
ject of the Condnsion. Bat following the established 
Older of logical QuaiitilP|r, l^t the greater should be placed 
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first, the Middle Term as Subject, and the Predicate of 
tiie Conclusion as Predicate, should be the first or Major 
Premise for reasoning in Extension ; and the Middle Term 
as Predicate, with the Subject of the Conclusion as Sub- 
ject, should be the first or Major Premise in Intension. 
Thus: — 

In Extamau In Intauum. 

MisP; SisM; 

SisM; MisP^, 

.•. S is [included under] P. .•. S is [includes] P. 

Here, the relation of the Terms to each other in the 
Premises determines their relation to each other in the Con- 
elusion. If, in the Premises, M is included under P, and 
S included under M, then, in the Conclusion, S must be 
included under P. But if, in the Premises, S includes M, 
and M includes P, then, in the Conclusion, S must include 
P. Hence, in the First Figure, there can be but one 
direct Conclusion. 

In the two other Figures, it is not so. The Middle 
Term is not Subject of one and Predicate of the other Ex- 
treme, but is either, as in the Second Figure, Predicate of 
both, or, as in the Third, Subject of both. Consequentlj, 
in each of these Figures, the Middle Term either includes 
both the Extremes, or is included under both. As there 
is nothing, then, to determine the relative Quantity of the 
two Extremes to each other, either may be considered as 
Major in the Conclusion ; — we may conclude either that 
SwP, orthatPw/S. 

Though the First Figure has but one direct or immediate 
Conclusion, we may, by the medium of Conversion, obtain 
bom it another Conclusion, which is then properly called 
indirect or mediate. Thus^ in the formulas just given, hav- 
ing concluded directly that All Sis P, we may then con- 
clude indirect^, or mediately, that Some P is S. But in 
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the other Figures, there are two indifferent Oonclurions, 
neither of which is more direct or immediate than the 
others. Tf A is B and C is B^ vre may conclade, with 
equal propriety and directness, either that A is C^ or 
OisA; for there is nothing in the Premises to indicate 
whether A includes, or is included under,. C. And in like 
manner in the Third Figure ; if B is A and B is (7, the 
two Conclusions, A is and is A^ are equally compe- 
tent and equally immediate. Of course, what has been 
called the Fourth Figure is merely the First, with its indi- 
rect Conclusion enounced as if it were direct or imme- 
diate ; it is a hybrid reasoning, with its two Premises in 
one Quantity, and its Conclusion in the other. Hence 
the Fourth Figure is properly abolished. 

In &ct, all difference of Figure is unessential, — a mere 
acddent of form. As it is demonstrated in the Hamil- 
tonian analysis, that a Judgment is a mere equation of its 
two Terms, it makes no difference which is stated first, — 
which is Subject or which is Predicate ; JL = J?and B=:A 
are the same equation. Quantify the Predicate through- 
out, and this becomes evident. As all Conversion is then 
reduced to Simple Conversion, we have only to convert 
simply (retaining the subordination of the Terms) the 
Major Premise of the First Figure in Extension, in order 
to produce the Second Figure ; convert its Minor Premise, 
and we have the Third. In Intension, this is merely re- 
versed ; convert the Minor for the Second, and the Major 
for the Third. 

To make the Syllogistic process depend upon the mere 
position^ either of the two Terms as Subject or Predicate, 
or of the two Premises as enounced first or second, or of 
the Conclusion as expressed first or last, is to reduce Rea- 
soning to a mere accident of expression, and cause it fo 
vary with the genius of different languages, or even with 
the mental }>ecul]arities of individnsJfl. Reasoning is a 
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process of Thoaght, not of language. It depends soleljr 
upon the relations of inclusion and exclosion, of subor- 
dination and superordination, of Intension and Exten- 
sion, existing between two Concepts and a Third ; and it 
must be regulated by universal laws, irrespective of differ- 
ences of language and peculiarities of mental habit. The 
order of enonncement is a convenient, though conven- 
tional, mode of indicating these relations to other persons, 
and even a safeguard against concision and error in the 
successive elaboration of them in our own minds. But the 
actual inference, the mental process as such, is entirefy' 
independent of this order. 

To show further the unessential character of variation by 
Figure, Hamilton pointed out the manner of abolishing the 
distinction of Subject and Predicate, and thereby reducing 
all Mediate Inference to what he calls the Unfigured Syl- 
logism. Any Syllogisms whatever may find adequate, 
though awkward, expression under this form. The two fol- 
lowing instances will suJBSce. 

Fig. L Darii, leduoed to an Vt^figwred Syllogism, 

JU pairiots are brave ; AU patriots and some brave men 

are equal ; 
Some persecuted men are Some persecuted and $ome po- 
patriots ; triott are equal ; 

•*. Some persecuted men are .*. Some persecuted and some brave 
brave. men are equaL 

Fig. n. Camestres. 

AR animals are gentieni ; All animals and tome sentient 

things are equal ; 
I^othing unorganized is Any uno]*ganized and any sen' 
sentient ; tient are not equal ; 

•'.Nothing unorganized is .'.Any unorganized and any an- 
ftn^nift l- imal are not equal. 

In tliis Unfigured Syllo^sm, as Hamilton remarks, **the 
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dependency of Extension and Intenaon does not sabsist, 
and accordingly the order of the Premises is whoUy arbi- 
traxy. This form has been overlooked by the logicians, 
thoiigh equally worthy of development as any other ; in 
£m^ it affcnrds a key to the whole mystery of Syllogism* 
And what is cniiotts, the Canon by which this Syllq^sm is 
regulated (what may be called that of logical Analogy or 
Proportion} has, for above five centuries, been commonly 
stated as the (me principle of reasoning, whilst the form of 
reasoning itself, to which it properly apjJies, has never been 
generaliased. This Canon, which has been often errone* 
ously, and never adequately enounced, in rules four, three, 
two, or one, is as follows: — In as far a% two wxAofM 
(notum^ proper or individuaU) either both agree^ or one 
ggreemg the other does not, with a comrnon third notion; in 
90 far thene notions do or do not agree wUh each other. This 
Canon thus excludes, — 1. an undistributed Middle Term, 
as liien no common notion;^— 2. two negative Premises, 
as then no agreement of eOher of the other notions there- 
with." 

A convenient, though somewhat mechanical, rule for 
drawing the correct Concludon £rom any pair of Premises 
is the following, which was first stated by Ploucquet, and 
after him by Mr. De Morgan. Er€ue the symboh of the 
Middle Term^ the remaining SjfvnboU dmo the inference. 
Bdeatur inprcemiem medius; id quod reeUxt indicat oondur 
eionem. Thus, in the two Syllogisms just given and re* 
duced to the Unfigured form, strike out ftom the Prem- 
ises, what I have italicized, all that relates to the Middle 
Term, and what remains of the Premises is the Conclu- 
sion. But it should be mentioned that this Rule, though 
valid for all the Aristotelic moods, does not bold good, aa 
we shall see, tor all the moods recc^nized under the Ham- 
iltonian system. 

Perhaps die most striking, and certainly the most con* 
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Tement, improyement which Sir Wilfiam Hamilton hail 
made upon the labors of former logicians, is his system of 
notation, — a masterpiece of ingenuity in symbolization as 
respects perspicuity, completeness, and simplicity. It is 
valid for any system, and it manifests, at once, nearly aU 
the alterations and improvements which he has made in 
the Aristotelic doctrine. It shows at a glance the eqtdv- 
alent Syllogisms in the different Figures, the convertible 
Syllogisms in the same Figure, and pomts out the two 
meanings which can be given to every Syllogism as inter- 
preted according to its Extension or its Intension, in refer- 
ence to the logical or the metaphysical whole. Even as a 
mnemonic contrivance, it is second in ingenuity and usefcil<* 
ness only to the fiunous quatrain of hexameters, which 
contains the whole doctrine of the Reduction of the Moods 
of the lower Figures to the first Figure. 

The purpose of any system of notation is to manifest, by 
the differences and relations of geometrical quantities (lines 
or figures), the differences and relations of logical forms. 

A JProposition or Judgment is here indicated by a strai^t 
horizontal line, its two Terms or Extremes being placed at 
the extremities of that line, and represented, as usual, by 
letters. 

If, as in tiie Unfigored Syllogism, there is no distinction 
of Subject and Predicate, this line is made of equal thick- 
ness throughout. But if this distinction is introduced, 
then, as it is possible to read the Judgment in two ways, 
according to the Extension or the Intension of its Terms, 
(the Subject, in the latter case, including the Predicate, 
and in the former, being included under it,} the line is 
made wedge-shaped. Its broad end then represents the 
Subject of Extension or Breadth, and the thin end, that of 
Intension or Depth. A line gradually diminishing or in- 
creasing firom end to end aptiy indicates the relation be- 
tween two Quantities which are always co-existent, and in 
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inverse ratio to each other. As the employment of letters 
foUowmg upon each other in the same alphabet might sug- 
gest that one was invariably subordinated to the other, 
instead o£ being its subordinate in one Quantity and its 
superordinate in the other, Hamilton uses for the Extremes 
the Latin C and Greek F, each being the third letter in 
iis own alphabet ; as usual, M stands for the Middle Term. 
Thus: — 

is read, O and F are eqwoi. 

C— ^F 

may be read in two wayfl; Extensively, Q is indtided 
under F; Intensively, F is mchided in O: — or, in the 
usual manner, (7 m F, and F ts (7, merely remembering, 
without saying so, that Extension is signified in the former 
ease, and Intension in the latter. 

Negation is indicated by a perpendicular stroke drawn 
through the line, thus : ^ | . The line without this stroke . 
may be regarded as the Affirmative Copula; with the 
stroke, as the Negative Copula. A colon (:) annexed to a 
Term shows that it is distributed, or taken universaDy ; a 
comma (,) so annexed, that it is undistributed or Particu- 
lar. When a Middle Term has a colon on the right, and a 
comma on the left, it is understood that it is distributed 
when coupled in a Judgment with the Term on the right, 
and undistributed when coupled with the other. 

A line drawn beneath or above three Terms indicates 
the Conclusion (or the Copula of the Conclusion) deduced 
from the two Premises which those Terms constitute. In 
the Second and Third Figures, since there may be two 
equally direct or immediate Conclusions, they are repre- 
sented by two such lines, the one above, and the other 
below the Premises. Thus : — 

—1^1^— This is a Syllogism in the Second 

C, ^ , M : ■■, F Figure, which may be read in 

either of the following ways. 
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Extenrivelif. Iwtametiif. i 

Some C is some M; AU M is scmie T ;"(,?) ^^ ^-^^^ 

Some r is all M ; Some M is some C$ 

•*. Some r is some C ; or .% Some C is some F ; or 

•*. Some C is some F. .% Some F is some C. 

. p ThiB is a Negative Sjllogism in 
tbe First E^are, which maj be 
read in either of the flowing 
wajs ; but in either way, it 1ms oiilj one direct or mme- 
diate Conclusion, thot^ a Seccmd Conclusion may be ob- 
tained jGrom it indirectlyy by eenverting simply the proper 
«r direct Conclusion. 




EsBtamvt^, 

Some M is some C| No M is any F ; 

No F is any M; Some C is some M ; 

No F is some C ; or, Some C is not any F ; ar^ 

indirectly indirectly 

Some C is not any F. Not any F is some C 

The following diagram presents the whole HamiltoBian 
doctrine of Figure, together with the distinction between 
the Analytic and the Synthetic order of enouncement. 
After the explanations which have been given, it will be 
easily understood. 

As a Judgment has been designated by a line, a Syllo- 
gism, which is a union of three Judgments, is fq>propriately 
typified by a triangle, a union of three lines, of which the 
base represents the Conclusion, and the other two lines, 
the Premises. As the direction of the arrows indicates, 
we may proceed either in the usual or Synthetic order, 
from the Premises to the Conclusion, or in the reverse 
order, which is Analytic, from the Conclusion to the Prem- 
ises. As there is no valid reason for always placing the 
Major Premise first in order, the diag;ram shows that either 
Premise may have precedence in this respect, so that what 
has been called the Fourth Figure is here identified with 
the Indirect Moods of the First. 
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The Unfigared Syllc^iBm is properly represented as in- 
cluding all tbe oflien, as any Syllogism of eitiier I^nre 
may be eanly expressed in this fiarm. In like manner, the 
triangle representing the f^rst Fignre is made to include 
the two tyjnfying respectively the Second and Third, as 
«lher of the latter may be readily reduced to the former. 
And again, the essential nnity of ihe SyQogiatic process, 
and the unessential nature of variation 1:^ Figure, are ap- 
propriately signified by a sinj^e trian^ comprehendii^ all 
the Tarietiee of finm. / 

"The double Condnsions, both eqnaHy direct, in the 
Second and Third f^giH«s, are shown in tiie croBsing of 
two counter and corresponding lines. The Direct and 
Indirect Conclnsions in the f^t Figure are distinctly 
typified by a common and by a broken line ; the bn^en 
line is placed immediately under the other, and may thus 
indicate that it represents only a reflex of — a consequence 



250 MEDIATE INFERENCE OB SYLLOGISM. 

throngh-^ — the other (jcar avJucKcuriv^ reflesdm^ per te^ 
flexionem). The diagram therefore can show, that the 
Indirect Moods of the First Figure, as well as all the Moods 
of the Fourth, ought to be reduced to merely mediaie in- 
ferences ; — that is, to Conclusions from Conclusions of the 
l> conjugations or Premises of liie First Figure." 

K we have the two Premises, AU is some My and All 
. MU same JT, and consider that some JIf is a Mark of (or, 
is included in) aU C7, and some F a Mark of M 3f, then 
we are reasoning in the Quantity of Intension ; and, accord- 
ing to the Axiom that a Mark of a Mark is also a Mttrk of 
the iking itsdf^ the' proper and direct Conclusion is, AU is 
some r. But if we conclude that Some Fis aU O^ accord- 
ing to the Fourth Figure or the Indirect Moods of the 
First, Some F does not appear as a Mark of aU C7, but as 
included under it, — as a Subject of Extension ; the Prem- 
ises, then, would be represented in one Quantity, and the 
Conclusion in the other. ^* But though always coexistent, 
and consequently always, to some amount, potentially in- 
ferring each other, still we cannot, without the inteiren- 
tion of an actual inference, at once jump from the one 
Quantity to the other, — change, per saUmim, Predicate 
into Subject and Subject into Predicate. We must pro- 
ceed gradatim. We cannot arbitrarily commute the 
Quantities, in passing from the Qusesitum to the Prem- 
ises, or in our transition from the Premises to the Con- 
clusion. When this is apparently done, the procedure is 
not only unnatural, but virtually complex and mediate, 
the mediaetf being concealed by the coftcealmeni of the mental 
inferenjce which really precedes " / — indicated by the broken 
line in the diagram. 

One other species of Hamiltonian notation shoxdd be 
noticed, as it brings to light very clearly the virtual equiva- 
lence of those Moods in the several Figures which are in- 
dicated, in the old mnemonic hexameters, by names begin-* 
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ning with tke same capital letter. Four straiglit lines are 
all Aat is needed for sach a notation. Three of these are 
horizontal, to represent the Terms ; and one perpendicular, 
or the want of it, at the beginning of the comparison, to 
express the Quality of Affirmation or Negation. ^^ Quan- 
tity is marked by the relative length of a termioal line 
within, or its indefinite excursion before, the limit of x^m- 
parison. This notation can represent equally total and 
tUtratotai distribution, in simple Syllogism and in Sorites ; 
and it shows at a glance the competence or incompetence 
of any Conclusion." 



c 

M 





M 

r 



^^ Of tliese, the former, widi its conrerse, includes Darii, 
Dabitis, Datisi, Disamis, Dimaris, &c. ; whilst the latter, 
with its converse, includes Celarent, Cesare, Celanes, Ga- 
mestres, Cameles, &c. But of these, those which are « rep- 
resented by the same diagram are, though in different 
Figures, formally the same Mood." ^*In all the other 
gecmietrical schemes hitherto proposed, whether by lines, 
angles, triangles, squares, or circles, the same complex 
diagram is necessarily employed to represent an indefinite 
plurality of Moods." 

The application of Hamilton's doctrine of the thorough- 
going quantification of the Predicate to the explication of 
the Syllogistic theory produces, as might have been ex- 
pected, a great enlargement of die number of Moods. If 
there are but /our fundamental Judgments, the number of 
coneeivalle Moods that can be firamed firom them, by taking 
them three and three, is sixty-fatir * ; excluding firom these 

« The computation is easily made. The four letters A, fi, I, O, give 
vs ibu' diffisrent Mi^or Premises ; each of these may haye four different 
Minor Premises ; — hence tiiere will be sixteen pairs of Premises. Bat 
each cf these pairs may be ooncefved to have four difierent Con dn nona; 
whence, 16 X ^ >» ^ conceivable Moods. 
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liie inYalid Moods, as offimding against oste or more of 
tin general Rules of the SjUogistic process, there remsiii 
only fourteen as YaGd in some one of the first three Fi^ 
nres ; — nineteen^ i£ we admit the Fonrth Figure ; — tumity^ 
fomr^ if we include also the anoBymoas indirect Moods. 
Bnt tmder liie Hainiltonian doctrine of eight fundamental 
Judgments, we ha^e Jwe kmdred and twdve* conceiTaUe 
Moods. EzdndiBg temn tiiese ail that <^nd against the 
General Canop, (as by having an tmdistribated Middle, 
two Negative Premises, or eoUkcting more in the Conclu- 
sion than was distributed in the Prenuses,) there remam 
ihirtjf-'iix valid Moods, oi which twdve are Affirmative and 
tweni^imr Negative. On this doctrine, each Affirmative 
Mood yields two Negative ones, as eadi of its Prennses 
inay be stic6essively negatived. Figure now wppeeixB ki its 
true eharactel*, as an unessential variation ; but as each of 
these valid Moods can, if we please, be thrown into either 
of thp three figures, there are 86 X 3 »= 108 vaM Moods, 
reckoning as such all the modifications of statement of 
which they are susceptible. But to show how triffing aire 
the <;hanges thus efifected by carrying what is really one 
Mood through eadb of the three Figures, I borrow a con- 
crete etzatnple firom Mr. Baynes. 

AH man is some animal; Some animal is all man $ 

Every Oelt is some man; Every Celt is some man; 

r% Every Celt is some ammaL •*. Every C^ is some animaL 

Fio. m. 

All man is 86me animal ; 

8<»ne man is every Cdt ; 

.*• Every Celt is some animaL 

* Oompating m beforo, firom eight JndgmeDts we faaTe eight dififerent 
Mi^r Fremisee, each of whidi may have eight difierent Minor PremiseB, 
whence 8 X ^ *==^ pain of Premises; and as each of these may hare 
eight dlffisrent Gondiisions, theie are 64 X ® *<■ ^l^ triplete of Jad^entiy 
or conceivable Syllogisms. 
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Hamilt(m'9 General Cancm has already been enounced f 
m the mode of statement in which it is directly aj^IicaUe 
to the Un%ured Syllqgiam. As a|^)lied to the Figured 
Syllogfem^ wherein we have to consider the two counter 
QuaatifieB of Extension and Intension, it should be thus 
«i|««)S8ed : — ^' What worse relation of Subject and Predi- ^ 
eate subsists between either <^ two Terms and a common 
Third Term, with which one at least is positively [affirma- 
tively] related, that relaticMi subsists between the two 
Terms themselves." As aheady stated, this Canon is 
only a succinct statement of the six general Rules which 
have been laid down a. falfilled in every vaUd case of 
Mediiifce Inlbrence ; and it is, also, <mly a restatement of 
the two PrisiaTy Axioms of Pure Thought, the laws of 
Identity and Non-Contradiction, with the necessary con- 
ditions and limitations which determine their appUca^on. 
As these Rules and Azi(»ns were found to hold good under 
the Aristotelic doctrine of four fundamental Judgments, 
they are also valid under the system which increases the 
number of these Judgments to eight. No Syll(^ism can 
be invalid which accords throughout with this Canon, and 
every iUegitimate process, either directly or indirectly, 
openly or covertly, violates it. 

But we must accurately determme which is the ^^warw 
relation " of Subject and Predicate that can subsist be- 
tween either of two Terms and a common Third Term. 
When there are but fimr Judgments, the corresponding 
principle, that the Condusion "follows the ^'Wisaker part," 
admits c^ easy interpretation; Particular Quantity is 
weaker than Universal, Negative Quality is weaker than 
Affirmation. But with eight Judgments, the various de- 
grees of better or worse, stronger or weaker, must be 
mote precisely ascertained. Always considering Negation 
as weaker than Affinnati<Mi, we now say that the lest 
{MtDongoety Qnantily of AffinnatiQn is the worst (weakest) 
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Quantity of Negation. In other words, we affirm ieti when 
wc affirm oB, and affirm worst when we affirm onlj 9ome ; on 
f the contrary, we deny be$t when we deny only eome^ and 
deny uforst when we deny all. On accomit of this inverse 
rektion of the two Quantities, an Affirmative Mood with a 
Particular Conclusion may be changed, by merely nega- 
tiving one of its Premises, into a Negative Mood with a 
Universal Conclusion. But diough the Quantily is thus 
altered from Particular to Universal, this is not a change 
from worse to better, but from worst to worst ; for though 
a Particular stands lowest in the scale of Affirmation, a 
Universal stands lowest in the scale of Negation. The 
seeming exception only confirms the rule, and proves that 
the Canon is universally applicable. Take the following 
instance : — 

Some M is all C ; 
AlirisallM; 
.'. Some r is all C. 

Some blacks are all slaves ; 
All of African descent are all blacks ; 
.'. Some of African descent are all slaves. 

Now, if we negative this Syllogism by negativing the 
Minor Premise, the Conclusion changes from Particular to 
Universal, thus : — 

. p Some M is all C ; 
No r is any M ; 
No r is any C. 

S(Hne blacks are all slaves ; 
No Caucasian is any black ; 
•'• No Caucasian is any slave. 

This change, though from Particular to Universal, is 
really from the worst of Affirmation to the worst of Negar 
tion. But such changes are infrequent, as, in the ]nto^ 
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mediate relations, the commiitatian is only from equal to 
equal, and the predesigpations of Quantity, in their in- 
verse signification, remain extemallj the same. Out of 
the twen^-four valid Negative Moods, only four cases are 
fennd of a Parlieolar quantification disappearing in the 
Negative Conclusion. Hamilton gives the following ar- 
rangement of the eight Judgments in the order proceeding 
from best to worst. 



Be9t. 



WoTBt. 



-1. Afa. All are all. 



^ 2. Afi. All are some. 

^ — 8. Ifa. S<»ne are all. 

/-4. Ifi. Some are some. 

^—5. Ini. Some are not some. 

^ — 6. Ina. Some are not any. 

7. Ani. Not any is some. 



^ 8. Ana. Not any is any. 

With these explanations, the following list of the twelve 
valid Affirmative Moods in each of the three Figures, and 
the 24 valid Negative Moods in the First Figure, all ex- 
pressed in the Hamiltonian notation, will be found intel- 
ligible. 

In this Table, the Quantity of the Conclusion is marked 
only in the cases already considered, wherein the Terms 
obtain a different Quantity from that which they held in 
the Premises ; accordingly, when not marked, the quanti- 
fication of the Premises is held as repeated in the Conclu- 
sion. The symbol *-^v-^, placed beneath a Conclusion, 
indicates that, when.the Premises are converted, the Syllo- 
gLsQDti remains in the same Mood ; ^<;^ shows that the two 
Moods between which it stands are convertible into each 
other by converting their Premises. The Middle Term is 
said to be balanced^ when it is Universal in both Premises. 
The Extremes, or Terms of the Conclusion, are halancedy 
whftii both alike are distributed ; w/d>alaneed^ when one is, ? 
fttd the other is not, distributed* Acc^nrdingly, of .the 
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SCHEME OP NOTATION— 
TABr.E OF SYLL.O- 

A. AVnKMAXtVl MOODS. 

Fio. I. Fm. ti. 




CTiMtataMMt. Of 
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3ST 



FIGUBED SYLLOGISM. 

OISTIO MOOI>S. 
A. AiraucAxivm moobb. 

Fia. III. 



:M: 



:M: 



;M, 



,M: 



:M: 



:M: 



,M: 



n. 



m. 



IT. 



T. 



.Tl. 



Til. 



Till. 



IZ. 



X. 



XI. 



3di. 



B. irioAim MOOM. 




Ir. W6 wtlwl a iiwi i l la tenttsonly, aotto p^oportttow; OieTCitlBbotli. 
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Moods in the Table, numbers I. and II. are balanced as 
respects both Terms and Propositions; in III. and lY., 
only the Terms are unbalanced; in the remainder, bolih 
Terms and Propositions are unbalanced. 

^^ K we apply the Moods to any Matter^ howeTer ab- 
stract, say letters, there will emerge forty-two Syllogisms ; 
for the formal identity of the balanced Moods will then be 
distinguished by a material difference." Thus, numbers I. 
and II., with the four Negative Moods formed from them 
by successively negativing each of their Premises, w21, 
when thus treated, yield six additional Syllogisms, making 
forty-two in all. Take for instance, ntmiber I., Affirma- 
tive ; when each of its Judgments is converted, it is still 
in the same Mood. 

Coiwaiing each. Ju^^mmL 
L All rational are all risible ; All risible are all rational ; 

AU men are all rational ; All rational are all men ; 

.-. All men are all risible. .*. All risible are all men. 

" On the contrary, if we regard the mere fwmal equiv- 
alence of the Moods, these will be reduced to tmsfiiy-^TM 
reasonings, -seven AflBrmative and fourteen Negative." 
For, of the unbalanced Moods, every odd number is con- 
verted into the even number immediately following; and 
thus, if each Mood is regarded as formally equivalent to its 
converse, (and numbers I. and II. are so regarded in liie 
Table,) numbers IV., VI., VIII, X., and XII. must be 
struck out of the enumeration, and only seven valid Af- 
firmative Moods remain. In like manner, in Negatives, 
the first and second Moods (a, V) of the pair correspond- 
ing to the even number which was struck out, iore reduced 
from or to the second and first Moods (i, a) of the odd 
number which was retained. Five pairs being thus elim- 
inated, only seven pairs — fourteen valid Negative moods 
— remain. 

Under the Aristotelic doctrine, as we have seen, lo^ 
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OMxm finuid tiiat Ae six gen^uL Boles, which thej had 
enounced as goveming all Mediate Inference, did not suf- 
fice to determine which of the Moods were valid, and 
which invaUd, in each of the four Figores. The yariations 
of Figure depend upon the relative position of the Middle 
Term, as Subject or Predicate to each of the two Terms 
of the Conclusion ; and tpecial Rules were necessary to 
prevent thcjse variations firom conflicting with the two 
principles which, according to the Aristotelians, determine 
the implicit quantification of the Predicate. These prin- 
ciples are, — L That in all Affirmative Judgments die 
Predicate is Particular; and, 2. That in all Negative Judg- 
ments the Predicate is Universal. Now, in the Second 
Figure, the Middle Term being Predicate in both .Prem- 
ises, the logicians were compelled, in order to prevent tiie 
infiingement of the General Rule, that the 1/KdHe Term 
must be distribtUed in at lecut one of the Premises^ to enact 
the Special Rule, that, in this Figure, one of the Premises^ 
and eonsequenikf the Condusion aUo^ mtut be Negative. 
But under the Hamiltonian system of the thorough-going 
quantification of the Predicate, since the Middle Term can 
be distributed when it is the Predicate of an Affirmative, 
just as well as when it is the Predicate of a Negative 
Judgment, this Special Rule is both useless and fidse. 
And so with all the other Special Rules for each of the 
Figures. They are needless, because they were fi>rmed 
only on tiie supposition that the Predicate could be but 
partially quantified ; they are fidse, because the thorough- 
going quantification of the Predicate brings to light many 
Valid forms of Syllogism which violate each of these rules. 

The following demonstration of the fiilsity of tiiese Spe- 
cial Rules is borrowed in part fix>m Mr. Baynes's ^' New 
Analytic of Logical Forms." 

The Rules of the First Figure are, — 1. That the Sump- 
tion must be Universal; 2. That the Subsmnption must 
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be Affirmatiye. Quantify the Pxediette, and aeitlier of 
these holds good* f 

FintBukfiUified. 

Some men are some fleet-footed ; 
All rational is all man ; 
•-• Some rational is some fleet-footed. 

All ideafists are some philo8<^en ; 
No sensualist is any idealist ; 
•\ No sensualist is some philosc^her. 

The Rules of the Second Rgure are, — 1. That one of 
the Premises must be Negative; 2. That the Sumption 
must be Uniyersal. Both are abrogated by a quantified 
Predicate, thus: — 

AU risible is all man ; 
All philosophers are some men ; 
•\ All philosophers are some risible. 

Second Rule falsified. 

Some mortal is all* man ; 
All rational is all man ; 
.*. All rational is some mortal. 

The Rules of the Third Figure are,— 1. That the Sob- 
sumption must be Affinnatire; 2* That the Conclusion 
must be Particular. 

First BiiU falsified. 

All free agents are all responsible ; 
No free agent is any brute ; 
•*• No brute is any responsible. 

Second Bule falsified. 

All triangles are halves of parallelograms ; 
All triangles are all trilaterals ; 
•*. All trilaterals are halves of parallelograms. 

All the Special Rules being thus abrogated, the unity 
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and am|dicity f^ the Syllogistic process become manifisst. 
HamiltcMi's Supreme Canon, which is a mere oompead of 
Ae six General Rules, appears as the universal and aU- 
sufficient law of Mediate Inference, and the science of 
Logic is freed from the encumbrance of a mass of needless 
distinctiom and 8operfl«oa» detaib. As Figare ia demon. 
strated to be an unessential yarialion, all the Rules for 
Reduction are swept away. In fiict, the process of Reduc-* 
tion is so fitr simfdified by allowing all Judgments to be 
converted simply, that, if we still need to have recourse to 
it in order that the reasoning may appear in its most oIh 
vious and natural form, the requisite changes suggest them«- 
selves, and the work may be performed without the aid of 
rules. 

Some observations are necessary, however, in respect to 
the applicability of the different Figures to those two di~ 
rections of the reasoning process which are called Deduc* 
tive and Inductive. This subject has been so well ex- 
plained by Mr. Baynes, that I borrow his language. We 
have seen that the characteristic of reasoning in Intension 
— or ObiT^e&^nsum, as it is more frequently called — is, 
that the Predicate is contained in the Subject ; of reason* 
ing in Extension, that the Subject is contained under the 
Predicate. *^ This being remembered," says Mr. Baynes, 
^*it will appear that in the Second Figure, where the Mid~ 
die Term as Predicate contains both the Subjects wider «^ 
Shetension will predominate. In the Third, where the Mid- 
dle Term as Subject is contained under, and therefore eomr 
prehendM m it both the Predicates, ComprehenMum will pre- 
vail. In the First Figure, again, where the Middle Term 
is both Subject and Predicate, Extension and Comprehen- 
sion balance each other. The First Figure is indifferently 
competent to either. 

'^Beasonmg, however, proceeds not only in different 
wholes, but in different aiffed^ of tlie same whole. We 
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J, it 18 evident, regard any whole, considered as the 
complement of its parts, in either of two ways ; fer we 
may, on the one hand, look from the whole to the parts, 
and reason accordingly downwards; or, on the other 
hand, look from the parts to the whole they constitute, 
and reason accordingly upwards. The former of these 
reasonings is called Deductive^ the latter Inductive. 2>e- 
dudive reasoning is founded on the maxim, ^ What be- 
longs to the containing whole belongs also to the con- 
tained parts ' ; Jbiductian^ on the contrary maxim, ^ What 
belongs to the constituent parts belongs also to the con- 
stituted whole.' Thus, in Deductive reasoning, the whole 
is stated first, and what is affirmed of it is affirmed of the 
parts it contains; in other words, a general law is laid 
down, and predicated of the particular instances to which 
it applies. In Inductive reasoning, the parts are first stated, 
and what is predicated of them is also predicated of the 
whole they constitute; in other words, the particular in- 
stances are first stated as facts, and then the law they con- 
stitute is evolved. 

^^ This being the nature of these counter and correlative 
reasonings, it appears to us, that, though each kind is com- 
petent in either whole (Extension or Comprehension), yet 
the reasoning in the whole of Extension is more naturally 
allied to the Deductive^ and that in Comprehension to the 
Jkduetive. For, in the whole of Extension, the reason- 
ing proceeds firom the general to the special, — from the 
abstract to the concrete, — firom general laws to the par- 
ticular instances which are contained under them; while 
in that of Comprehension, on the other hand, the reasoning 
proceeds firom the special to the general, — f5pom the con- 
crete to the abstract, — firom the particular instances to the 
general laws, whose operation they exemplify. 

^ Considering these kinds of reasoning in relation to the 
figures, it will appear, then, that since Extension prevails 
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in the Second, that ynil be so fiur more snkable for Deduo 
tive reasoning; and since Comprehension prevails in the 
Third, that Figure will so &r be more adapted for Induc- 
tive reasoning ; while, since Extension and Comprehension 
prevail equally in the First, that Figure will be equally 
fitted for either kind of reasoning. 

**' The relation of the Figures to these di^rent kinds of 
reasoning will be best illustrated by an example. We will 
take first the Second Figure : — 

Fig. n. 
Deductive Reeuoning : Quantity of Extension, 

Endowed with reasixi is all man. 

European, Asiatic, African, American, are all man. 

European, Asiatic, African, American, are endowed with reason. 

"Here the reasoning is Dedtictive^ for the law is first 
enounced, the individual instances are next brought under 
it, and it is then affirmed of them ; it is Extevmve^ for it 
proceeds firom the wider notion through the narrower to 
the individual. Let us now take the same Terms and treat 
them Inductively, beginning with the individuals. The 
reasoning will then be in the whole of Comprehension, and 
will naturally appear in the form of the Third Figure : — 

Fio. m. 

Inductive Reasoning : QuanHtff of Comprehension. 

European, Asiatic, African, American, are all man. 

European, Asiatic, Afirican, American, are endowed with reason. 

Endowed with reason is all man. 

" Here the reasoning is JniiMiive^ for, beginning with the 
individuals in the Premises, we arrive at the law (with 
which we started in the previous Syllogism) in the Conclu- 
sion ; it is Comprehensive or Untemive, for it proceeds fix)m 
the concrete to the abstract, from a greater totality of attri- 
bute to a less. In other words, in either Quantity (Exten- 
sive or Intensive), we reason fiiom the greatest whole ; but 
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in the Quantity <^ Extension, the greatest whole is the most 
abstract notion (i* e. the widest law), whereas in that of 
Comprehension, the greatest whole is the most concrete 
notion (i. e. the individoal instance). But proceeding 
thus from the widest law, the reasoning is necessaxily 
Deductive, while on tiie otjier hand, proceeding from the 
individisBl instance, it is as necessacilj Indoctive. 

^^ We may give the same example in the First Figure, to 
illustrate (what will now be quite obvious) that it is in* 
differently competent to either reasoning : — 

Fio. L 

P^uetive Beammuig : QMniity ofExJamon. 

All man is end(;NrBd with reason. 

European, Asiatic, Aifrican, American, are all man. 

European, Asiatic, A&ican, American, are endowed witii reason. 

Inductive Beammuig : Quonti^ of Comprehension, 

European, Asiatic, African, American, are all man. 

All man is endowed with reason. 

European, Asiatic, African, American, are endowed witii reason* 

^'The Second and Third Figures are indeed naturally 
respectively connected with Deductive and Inductive rear 
soning ; for in the Second, we judge the likeness or unlike- 
ness of two parts, as they are contained or not contained by 
a common whole ; while in the Third, we judge the likeness 
or unlikeness of two wholes, as they severally contain or 
do not contain common parts.'* 

In respect to Hypothetical and Disjunctive reasoning, 
Hamilton has followed Eant in declaring that all Mediate 
Inference is one, — that which has been denominated Cate- 
gorical ; all the so-called Conditional Syllogisms are reduci- 
ble to Immediate Inferences. Their characteristic feature 
is, that they have no Middle Term ; the agreement or dia^- 
agreement of the two Terms of the C<mclusion with each 
other is ascertained, not by comparing each of them sep- 
arately with a third Term, which is a mediate process, but 
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directly, from a aingle Preooise, ha^e incorrectlj styled a 
Major Premise. This Premise consists, not of two Terms 
merely, but of two Judgments, called respectively the Ante- 
cedent and the Consequent; a relation of mutual depend*' 
enee is affirmed to exist between these, by virtue of which 
the Axiom of Reascm and Consequent becomes applicable 
to the caae« This Axiom, as bias been shown (page 54), 
is directly explicated into the two Laws, — 1. That to tiffirm 
the Beoion or Ihe Condition i$ also to affirm the ConeequelU ; 
and, 2. That to demf the Goneequent ie abo to denp the 
Meaeon* A ratione ad ratvonatutny anyegatiane rationaU ad 
negationem rationie^ vaiet oonsequentiam • The single Prem<- 
ise affirming that this relation of Rea^n and Consequent 
exists between the Judgments which are its twx) parts, this 
Axiom compels us to infer immediateljfj or without the aid 
of a third Term, both that the Consequent follows when 
the Antecedent is posited, and that the Antecedent is de- 
nied when the Consequent is sublated. 

The reduction of a Hypothetical Judgment to a Cate- 
gorical shows very clearly the Immediacy of the reasoning 
in what is called a Hypothetical Syllogism. Thus, Jff' Aie 
B^ C is By is equivalent to 

All cases of A is B are cases of C is D. 



iSome cases of A is B are cases of ) 
This case of A is B is a case of ) 



CisD. 



In such reasoning, as Kant remarks, the Premise does 
not affi^rd a proof of the Conclusion, but a growfid or man- 
ner of proving & / it is then only an explication of the 
meaning of the Premise, when we say that the Consequent 
holds good when the ground or Reason exists, and that the 
Reason does not exist if the Consequent does not hold 
good. Hence, this kind of reasoning may properly be 
referred to the doctrine of Exponibles. All the fifatter 
wMcb we are reasoning abofit is embraced in the one ooiil- 
plex prc^KMsitipn th^ is h^re ce^Ued tjie freinise ; and fJI 

12 
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that the reasoner has to do is to explicate or interpret this 
proposition. Considered as an Exponible, the Conditional 
Judgment, If A%» B^ O is 2>, may be interpreted in two 
ways, — 1. as a Restrictive ; 2. as an Exdnaive. The 
first of these interpretations yields, by the Immediate In- 
ference of Subaltemation, what is called the Modus ponens 
of Conditional Reasoning ; the second yields, also Lnme^ 
diately, the Modus tottms. 

1. Thus, Restrictiyely, in affirming that, if A is B^ C is 
i>, we do not say, C is always D, but only, ^^ All C, when 
A is B^ is Dy" the italicized clause being the Restriction, 
and answering to a limiting adjective, — say, yellow : All 
ydlow is Ik Then, by Subaltemation, 



Some yellow C ) . j>. 
ThisyeHowC j "^ 



Again, the same Judgment, Jf Ais B^ C is B^ yields, by 
the Immediate Inference of Contraposition, If C is not 1>, 
A is not B. This is an Exclusive ; it affirms that 

A is B only when C is D ; then. Immediately, 
A is not B when C is not D. 

In fact, all reasoning is hypothetical ; the Syllogism, as 
such^ does not affirm its Conclusion absolutely, but only its 
dependence on the Premises. If the Premises are true, 
the Conclusion follows. Any Immediate Inference, also, 
may be stated hypothetically. Take that by Subaltema- 
tion, for instance : — 

AllAisB; 

•*. Some A is B. 

Stated hypothetically thus : — 

Kail A is B, some A is B ; 
.*. Some A, or this A, is B. 

It is unnecessary to consider separately the case of Dis- 
junctive reasoning ; for it has already been proved (page 
181} that Disjunctives are only complex Hypotheticals. 
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CHAPTER IX. 



OF FALLACIES. 



A FALLACY is any instance of unsound or invalid 
reasoning which has a deceptive appearance of cor- 
rectness and truth. If it be such that the writer or speaker 
is himself deceived by it, it is called a Paralogism ; if 
framed by him for the purpose of deceiving others, while 
he is himself aware of its unsoundness, it is a Sophism. 
Those of the former class are what we have most to dread ; 
for on account of the necessary dependence of Thought on 
Language, we often commit them in our silent meditations, 
while we are attempting to discover the truth or to dis- 
intricate it from error. The danger is greatly enhanced 
by the symbohc or algebraic use of Language, whereby 
we employ words for the moment as mere signs, without 
spreading out their signification before the mind, and thus 
are often deceived by their ambiguity and vagueness. 
Sophisms are comparatively of rare occurrence, as one 
who wishes to deceive can do so more easily and efifect- 
ually by false statements than by false reasonings. It is 
more diiEcult to weave invalid but specious arguments, 
knowing their incorrectness, than to reason correctly from 
wrong premises. Formerly it was othervrise ; the great 
use of disputation by the ancient sophists and the School- 
men, as a logical exercise and a means of education, tended 
to create a special art of sophistry, and has left on record a 
multitude of logical puzzles for the amusement of later 
times. Dexterity in framing and sdving these sophisms 
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was reckoned a scholarly accomplishment, and one of the 
special fruits of a university education. Nowadays this 
species of mental gymnastics has fiiUen into entire disre- 
pute, as men prefer to sharpen their wits on graver matters 
and subjects of more immediate interest. 

The purpose of the doctrine of Fallacies, as it is now 
taught, is to &miliarize the mind with those instances of 
erroneous reasoning which are most likely to lead our own 
thoughts astray in the search after truth and the elimina- 
tion of «Tor. For this end, a claasijBcation of FaUaciee is 
desirable. The earliest attempt, of which we have any 
distinct knowledge, thus to reduce them to system, was 
that of Aristotle ; and the chief endeavor of later logicians 
has been to asc^i^un, develop, and illustrate his meamng. 
Even the phraseol<^ which he employed became conse- 
crated, as it were, by long use in the Schools ; and the 
chief dispute among modem writers has been, whether a 
particular Fallacy is rightly designated by this or that tech- 
nical name. A more unprofitable logomachy can hardly 
be ima^ned. Our business is to teach Logic, and not to 
write % commentary upon Aristotle. The classification 
firamed by him, though a marvellous work for the time, 
evincing the prodigious acuteness and comprehensiveness 
<xf view for which his intellect was so remarkable, must 
adll, if viewed under the lights of modem science, be re- 
garded as crude and imperfect. A better arrangement can 
be effected, not by laying aside his fknseology altogether, 
but by employiDg his technical teams, when they are con- 
venient, under the conv^ational mefming which has long 
been assigned to them, and by striking out many of his dis- 
tinctions, and introducing others in their place which have 
been suggested by later experience. The use of classifica- 
tion, it must be r^nembered, is merely subsidiary ; the 
main purpose is to become familiar with the cluucacter- 
istics of those fmns of erroneous reasoning iidiich most 
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frequeiitfy occur in practice ; and tfaas can he best accom- 
plished by dividing them into species, and discriminating 
these species from each other. 

It should be observed that, strictly speaking, the consid* 
eration of Fallacies is extralogicaL We have already laid 
down the Rules of correct or valid Inference ; any argu- 
mentation which violates one or more of these Rules is in- 
valid* But an open violation of one of them, as, from its 
very obviousness, it is not likely to deceive anybody, is not 
usually called a Fallacy. A classiiication of what are prop- 
erly denominated Fallacies would depend on an enumera- 
tion of those circumstances which are most likely to deceive 
us— to cover up the violation of a Rule — in the forma- 
tion of our Judgments and Inferences ; and a disquisition 
on these circumstances would form a valuable chapter of 
Psychology, or in a Treatise cm the practical Conduct of 
the Understanding. The chief source of these errors is 
the ambiguitv of language, both as reiG^ects the meaning 
o£ single w^ (pequivooaiio) and the construction of 
sentences (jmipMbolid), Then the ultimate remedy for 
them ia to be found in the study of language ; it would be 
a part of the doctrine of Hermeneutics, or the science of 
Interpretation. But as certain prominent classes of them 
fi^u^dtly perplex and vitiate our reasonings, a description 
of such is not entirely out of place as an appendage to the 
science of Logic* 

We observe in the first place, then, that Aristotle was 
wrong, and his authority has misled most of the later logi- 
cians, in forming a distinct class of the Fallacies of language. 
His first distinction is between those m dictkne^ which 
arise merely from the improper use of words as arbitrary 
signs of thought, and which, therefore, generally dbappear 
when the proposition is translated into another language, 
and those extra dictionem^ which are in the Thought itself, 
whether in its Matter or its Form, and therefore adhere to 
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the Thonght, however it may be expressed. He ennmer- 
ates six chisses or subdivisions of the former; but the 
division is a faulty one, as the six can be reduced to two, 
namely, the ambiguity of single words, or the ambiguous 
construction of sentences. But we object generally, that 
the erroneous use of language is of no logical import what-* 
ever, if it be not employed to hide some defect in the rea- 
soning. The ambiguity of words may cloak, but does not 
constitute, the sophism. If the suspected Syllogism does 
not contain an undistributed Middle, or four Terms instead 
of three, or an Illicit Process, or some other violation of 
logical Rule, it is a sound Inference, however faulty may 
be the language in which it is expressed. Accordingly, it 
will be found, that all the instances given in the books to 
illustrate the six classes of what may be briefly termed 
Verbal Fallacies, resolve themselves, when the ambiguity 
is detected, into logical quadrupeds, as Syllogisms with /cmr 
Terms have been derisively called, or some other form of 
violating one or more of the Canons of Pure Logic. Take 
tlie following illustration, from Mr. De Morgan, of the Fal- 
lacy of ambiguous words, Aristotle's first subdivision. 

All criminal aettant ought to be punished by law ; 

ProsecutioDS for theft are criminal actions ; 

Therefore, prosecations for theft ought to be punished by law. 

Here the Middle Term, criminal ae(Aon», is ambiguous ; in 
the Sumption, it means immoral deeds; in the Subsump* 
tion, it is a technical phrase for a particular class of legal 
proceedings. Substitute these definitions for the phrase 
defined, and it is apparent that the pretended Syllogism is 
a quadruped. 

Take the following as an instance of Aristotle's second 
subdivision, — ambiguous construction. 

All that glitters is not gold ; 

Tinsel glitters ; 

Then, tinsel is not gold. 



OF VAhhAQSE^ 271 

Hetre, ia the Siimpti<»i, the Middle Term is apparendj 
distributed by the predesignation aU; but it is not so in 
i:ealit79 aa the negative particle ought to be construed as 
qualifying ofi, and riot all means $ome are not. But if we 
]?ead. Some thingB that glitter are not goJdy the Middle is not 
distributed in either Premise. 

The cUss of Verbal Fallacies, then, should be abolished^ 
as all instances of invalid or erroneous reasoning, being 
either an open or a concealed violation of the Laws of 
Thought, are necessarily extra dictionem^ or independent of 
language. Then th« most general division <rf them ^ be 
into Formal and Material Fallacies, ^^ according as the 
source of deception lies in the act of Thought itself, or in 
the object upon which, or the circumstances under which, 
it is e:8:ereised." This distinction may be well expressed 
by saying that^ in every Fallacy, the ConclusicHi either 
d^, or does notyfoUawfrom the PremUe%. If it doee not so 
fi>Uow, it is clear that the fault is in the reawninffi and in 
that alone ; the error concerns only the JPorm of Thought, 
so that these alone are Logical Fallacies strictly so called. 
If the Conclusion does follow fix>m the Premises, we must 
search for the deception in the Matter of the Thought ; 
that is, we must consider what we are reasoning about, 
and what is the Conclusion which we wish to establish. 
Such consideration is properly extralogical ; but as the pur- 
pose of examining both classes of these Fallacies is the 
same, namely, to guard the mind against error in its own 
processes, and as the consideration of only one class of Fal- 
lacies would very imperfectly answer this end, we subordi- 
nate strict method to convenience, and take into view all 
cases of defective and sophistical argumentation. While 
considering both of these classes of Fallacies, the amU- 
guities of language which hide them, and which originally 
led the reasoner astray, will incidentally come into notice, 
and the exposure of them thqs effected will be, in a prac- 
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tjeal {KHDDt of view, tho most valuable Desalt of the disea^ 



• • 



The sabdiviftoii of Fallacies in the Fonn of Thod^t, 
the Condusicm being illogieallj drawn^ is easily efieeted^ 
as it most have reference to the six Gleneral Rules, whidi 
are all embodied in Hamilton's one Supreme Canon of 
Mediate Inlto^Dce. But the classification thus made is not 
easily adhered to, as it will often be found that the same 
Fallacy involves a violation of two or mote of these Gen- 
eral Rules. The subject being once properly distributed 
into parts, however, the question is of little m<nnent 
whether a particular case is rightly assigned to this or that 
dass, if it may fiiirly be placed under either. The Rules 
most fireqnently violated are those which require, — 1. That 
a Syllogism should eonsist of only three Terms ; 2. Tliat 
tibe Middle Term should be distributed in at least one of 
tile Pr^nises ; 8. That neither Term can be distributed in 
the Condnsion, if it was not taken universally in the Prem-^ 
ises; 4. That llie Conclusion must be Negative, if either 
Premise is Kegative ; 5. That at least one Premise must 
be Affirmative. Besides the five kinds of Fallades arismg 
firom violations of these Rules, two others should be men- 
tioned, being tibe two invalid Moods of Hypothetical In- 
ference : ^^6. From denymg the Antecedent, or, 7. From 
affirming the Consequent, no Condnsion can be drawn. A 
number of other classes might be fituned, arising fi*om vio- 
latiDn of the various Rules of Immediate Inference, — the 
Laws of Conversion, Opposition, Infinitation, for instance. 
But as such errors are neither finequent nor insidious, they 
need not be considered here. 

1. To the class of Syllogisms which are invalid because 
diey consist of more than three Terms may be referred all 
the cases which are usually placed under the head of anUnff^ 
turns Middh. If an ambiguous word or {^u*ase is employed 
as the Middle T^m in the Major Premise in one of its 
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i^nificatioBS, and in the Minor Prenuse in a di£^nt sig- 
nification, it is evident that it does not affi)rd us any means 
of ascertaining the relation of the Extremes to eadi other. 
Having only compared A with M^ and B with N, we caor 
not teU wbetib^ A is, or is not, B. Gases of iim Fallacy 
are more numerous, and vaare apt to deceive, than those 
of any other dass. They are the more insidious, because 
terms in frequent use, and which are constantly employed 
by the Tolgar in ordinary convenation, are preci«dy tho* 
which are moai apt to become ambiguous ; but on account 
of their familiarity, we fimcy that we are perfectly ac- 
quainted with them, and therefore never suspect that they 
axe leading us astray. 

Most political Fallacies are of this order* That very 
ocmmuHi phrase, the ffovemment^ meaoB bodi ^^the system 
of laws under which we Ure and the machinery by which 
these are administered," and ^^ the members of the ad- 
mimstration for die time being, whose duty it is to carry 
oat this system and to work this machinery " ; or it may 
mean c^lain measures, or a favorite policy, of these admin- 
istrators. Hence what Jeremy Bentham calls ^ the official 
male&ctor's screen" ; — ^* Attack us, you attack the gov- 
ernment." It may well happen that we best manifest our 
attachment to the government in the former s^nse, by a 
vehement opposition to it in the second meaning ; or, if the 
administrators are really able and well disposed, but are 
pursuing, a mistaken policy in one respect, that we beat 
show our regard for tiiem personally, by laboxing to con- 
vince them of their error* 

Still more ambiguous is that wlddi is so mudi talkod and 

written about, *-*t&e OhunA* How many controversies 

might have been spared, and how many volumes remained 

unwritten, had it been remembered that, at least in all 

countries where a religious estaUishment exists supported 

by law, ^^the Ghurch" may have these eix. (Afferent 

ia» a 
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meanings : — 1. a pkbce of meeting for worship ; 2. all Ae 
peojde engaged as worshippers ; 8. only the faithfiil who, in 
in every age, since the advent of the Redeemer, have 
ccmstitnted the mystical Body of Christ; 4. the inferior 
clergy by whom the ceremonies of worship are conducted ; 
6. the superior clergy, who may be regarded as the heads 
of the Church ; 6. roles and customs respectii^ the modes 
of worship. As Bentham remarks, church is often made to 
mean churchmen^ and law to signify lawyers^ by the easy 
device of *^ substituting for men's proper official denom- 
ination the name of some fictitious entity, to whom, by 
customary language, and hence opnion, the attribute of 
excellence has been attached." 

If it were allowable to make a new use of one of Bacon's 
technical appellations, another large class of these sophisms 
might be called Fallacies of the Forum. These relate 
chiefly to maney^ cvrrency^ prices^ interest^ profits^ and 
other terms of frequent use in commercial and financial 
transactions. Money may mean either specUj or hanh^otes^ 
or currency consisting of a mixture of these two, or credit^ 
or capital^ or that portion of capital which is offered for han. 
An individual merchant is said to be in want of rmmey 
wherewith to pay his debts, when his only real lack is ol 
credit, capital, or merchandise, money serving no other 
purpose in the affair than that of the carts by which the 
merdiandise is tranq)orted. Again, interest is usually 
spoken of as if it were llie interest ef money ; whereas a 
little reflection will satisfy any one, that mcmey (if the 
name be applied, as it usually is, to specie, to bank-notes, 
or to a combination of the two) yields neither profit nor 
interest ; whether it is in the hands of an individual 6r a 
corporation, whether in the pocket or in a safe, it is a part 
of the owner's dead cctpiUd^ and therefore he usnally aims 
to get along willi the use of as little of it as possible. 
Again, money is usually considered as the measuite of 
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wealth ; and then, by a yeiy common metonomy, the mmi^ 
ure is confounded with the thing mecuwred. Hence ihe 
following sophism, which may be said to have directed the 
commeroial legislation of all civilized countries, down, at 
least, to the time of Adam Smith. 

Any increase of the money in a comitry is an equivalent enlarge- 
ment of its wealth. ' 

Laws to protect native mannfadures against ibreign cconpetition 
tend to increase the money in the oomitry. 

Tlierefore, sudi laws tend to increase the nation's wealth. 

But Adam Smith demonstrated that laws directed solely to 
keeping specie at home, only tend to make the conntry 
poorer ; and his arguments being at last generally admitted 
to be conclusive, there arose the opposite Fallacy of uni- 
versal Free Trade, which now controls the legislation of 
England, and is gaining ground in many oth§r quarters, 

Jjaws w^iich do not increase the quantity of money in the coun- 
try are at best useless. 
A Frotectiye System does not increase this quantity. 
Therefore, a Protective System is useless. 

Of course, the answer to this argument is, that measures 
which do not prevent specie from going abroad may yet 
make the people more wealthy and prosperous, by ena- 
bling them, in their foreign trade, to exchange nmnufiustures 
for raw material, — that is, the products of skilled labor 
for those of rude labor, — that is, again, the fruits of the 
industry of one man for those of the industry of three or 
four men. And it is precisely this system, — fostering the 
growth of native manu&ctures and allowing the produc- 
tion (tf raw material to take care of itself, — and not the 
prevalence of the doctrine of Free Trade, which has been / 
the great source of England's prosperity. 

Another frequent source of this Fallacy — the introduo- 
iiott, through the ambiguity of language, of four Terms into 
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a Syllo^sm — is did doctrine that the primarj or etymo* 
l(^cld meaning of a word is its only proper s^ifieation, or 
that it is the standard to which modem nsage ought to eon* 
form. This sophism is the more freqnent, as it affords an 
opportunitj for a Ettle display of emdition; numeroas 
instances of it can be found in what is otherwise an ii^ni- 
ous and excellent work, Tooke's ^^ Diversions of Parley." 
Thns, right comes fi*om reetmj and that fit>m rego^ — tb 
role or govern ; henee an alleged confirmation of the doc- 
trine of Hobbes, Ihat right is only a creatore of positive 
]aw, another unfounded assumption being then allowed te 
slip in, that the only kind of law is human, not divine. 
Again, most of the words which are now significant of the 
(^rations of Mind were originaUy applied to some of the 
forms or changes of. Matter ; and this &ct has been held to 
countenance the doctrine of materialism. But that npirit 
ence signified breathy and cmimus, avejio^^ air^ does not 
afford even a presumption that such is llieir present mean*- 
ing. The secondary or ilsual sense of a word has often 
travelled so &r away fi*om its primitive application as to 
have lost sight of it altogether, though we may be able to 
pdnt out &e fi^pping*pl9ices in \t& long journey. 

I cannot help thinking that Sir WilMam Hamilton has 
unconsciously glided into a Fallacy of this sort in his criti* 
eism of Dr. Reid's definition of memory. Reid says, 
^^ Memory is an immediaU knowledge of things past"; 
meaning thereby, as it seems to n^, a present knowledge 
of the past. This, at any rate^- is a^^ery common use of 
the word ; an action is said to be immediaU which takes 
place now, at once, or witliost del^. But immediate is 
also the opposite of mediate iyr viearious ; we are said to 
have an inmiediate knowledge .of a thing when we know it 
directly or in itself^ in contradistinction from knowing it 
vicariously, or through the medium of an image or repre- 
sentation of itself. In this sense, Hanulton ai^nes very 
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properly that an imfMdiaie knowledge of the past is impose 
sibls; and Beid, I think, would have agreed with him; 
while Harailtoii would not hare denied that memorj is 
pre$md knowledge, or knowleii^ which exists at the present 
time. 

Another sonroe of ambiguity, which is well exposed by 
Whstely, is the imppositiiHi that parofij^mous or eof^fi^ffate 
wtH^— as At sabstantEve, v^b, adjectiye, and adverb 
formed from the same root^-^tiecessarily agree in mean- 
ing ; whereas, ifaey oAen depart widely from each otl^ in 
sigmfieation. *Thns,what is imagifiary is vmreaH; but an 
image^ as £»ined from wood or stone, is a reality. 2b op- 
prehmd is to lay held of^cftto come to a knowUdffe i(f; 
while apprehension often signifies /<9ar, dreads 

What Aristotle calls the Fallaa]r of Accent (he should 
have explained it as an ambiguity which may be resolved 
by accent) may be illustrated by the difference between 
gdthmt^soid gallant' ; the former means (rave, high-spirited; 
the latter, courteous or devoted to women. It is more diffi- 
cult to resolve by accent the curious ambiguity of the 
phrase, not the leasts where the two meanings are opposites 
of each other. Thus, "not the least difference'* mav 
mean either " no difference at all," or, " a very consider- 
able, perhaps the greatest, difference." In the former 
case, the phrase is elliptical, standing for "not any, not 
even the least, difference." The least is excluded or nega- 
tived, as in the phrase "wo^ the least," both by nothing 
and by the greatest. 

As De Morgan remarks, ** a statement of what Mras said, 
with llie suppression of such tone as was meant to accom- 
pany it, is the fattacia aecmtm. Gesture and manner often 
make the difference between irony or sarcasm and ordi- 
nary assertion. A person who quotes another, omitting 
anything which serves to show the animus of the meaning ; 
or one who wilh<mt notice pats any word of the author he 
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cites in Italics, so as to alter its emphasb; or one wlio 
attempts to heighten his own assertions, so as to maka 
them imply more than he would openly say, by Italics, or 
notes of exdamation, or otherwise, is guilty ci the ftdiaeim 
accentus.^^ 

2. The Fallacy of Undistribated Middle does not occnr 
so frequently, and is not so insidious, as tiiat of Ambigaous 
Middle. We may &11 into it unawares by overkxdi&g 
the (Ufference between the Ccdlective meaning of the word 
aUssz^^HJi taken together," and its Distributive meaning, 
in which all signifies *'each and eveiy." Thus, (dl the 
Senators (taken coUectiTely) try impeachments; oS^the 
Senators (i. e. each and every Senator) are chosen by tihe 
State legislatures. 

All these exercises will fatigue me ; 
This performance is one of them ; 
Therefore, this perfonnance will &tigae me. 

Another ambiguity, which may serve to cloak this logical 
fault, is passing from the Composite to the Divisive, or from 
the Divisive to the Composite, meaning of a proposition. 
If we take together those members of the sentence which 
ought to have been taken separately, it is called the soph- 
ism of Composition ; if we take separately what is true of 
all only when they are united, it is the sophism of Division. 
A ludicrous instance of the latter is found in most of Ihe 
old text-books on Logic. 

Two and three (taken compositely) are five ; 

Two and three (taken divisively) are odd and even ; 

Therefore, five is odd and even. 

An instance of the former is what may be called the 
Spendthrift's Fallacy. 

All of these contemplated expenditures (taken separately) are 

of trifling amount ; 
Therefore all of them may be incurred (together) without min* 

ing me. 
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The lazjr person reasons in the same manner, in respect 
to tiie waste of an hour or two of time, or to missing this 
br that &YorabIe opportunity. It behooves such persons 
to remember, that the predesignation am/ one is not the 
equivalent of aU taken collectivelj. 

This is the nature of liie fiimous old Fallacj called 
o'topo^j a heap, wbence the name Sorites applied to a differ* 
ent imd legitimate argument. Does one grain of com 
make a heap? No. Do two grains make a heap? No. 
Do three grains? No. And in like manner, we may ask 
. seriee of^stions, .uccessively adding unity to the Lm- 
bw, till the respondent is at last obliged to contradict him- 
self, and confess what he has just denied, that a single 
grain of com makes the only difference between what is 
not, and what is, a heap. The same sophism was denom* 
inated by the old logicians the Calvus, because illustrated 
by a series of questions beginning with the inquiry, whether 
pulling one hair out of a man's head made him bald. 
Horace used it to ridicule the fashion of valuing ancient 
authors simply on account of the antiquity of their pro* 
ductions. 

« Iste qiiid6m Teteres inter ponetnr honeste, 
Qui vel mente brevi vel toto est junior anno, 
Utor permiBflo, candieque pilos nt eqoinad 
Faalatim yeUo, et demo nnam, demo etiam nnnm. 
Dam cadat elnsiu ratione mentis aoeryi, 
Qoi redit ad fiistos, et yirtatem sestimat annis, 
Mimtorqne nihil nisi quod libitina sacxavit." 

But while laughing at an old sophism, we may be found 
ridiculing a modem paralogism. I have recently heard 
this very argument gravely reproduced in a learned Acad- 
emy, during a debate on an important question of science. 
The answer to it is obvious ; — not one ahne^ but one added 
to the previous 999, constitutes a heap. 

The Fallacy of the Composite and Divisive sense is apt 
to be repeated by the incautious in estimating the prdba- 
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bility of two OYmts happening conjjoiiitty* Thongk each 
of them, taken separately^ is more likelj than not to 
happen, the probability g£ their occurrence together is 
of a yeiy inferior character. Thus, the probabihiy of tho 
first being represented by f , and that of the second by ^« 
that of their joint occurrence is the product of these two 
fractions, or ^, at much less than ^ which represents 
an even chance. So we are often misled by the use of 
the word tendeney^ We rightly say that a given resok 
UndM to happ^i only when there is more than an even 
chanco of its occurrence ; if there is less lUban an even 
chance, it Und9 iMt to happen. This is the form of a com- 
mon blunder in the doctrine of meam or a»erage». Thus, 
M persons who have attained the age of twenty-four sur* 
vive en cm avtrage till they are sixty-two years old. But 
mo ime j^erson, now aged twenty-^oury has a right to expect 
that this average will be exemplified in his particular case« 
On the contrary, his chance of attaining the precise age of 
sixty-two, no more and no less, is very much less than las 
obance of dying at some other age. AU (collectively) tend 
to the average ; but no one tends to the average. This la 
no paradox; for the average is only a compensation of 
errors, and therefore remains the same whether the errors 
are great or small, provided only that they are equally dis- 
tributed on all sides of the average; and such equality of 
distribution is the direct consequence of the fiict, that no 
one error has any tendency to be cm one side of the average 
rather than on any other side. No one tends to Uie aver- 
age, but tends equally, or indifferently, to depart from it. 

Mr. Darwin, in his theory of ^* the Origin of Species by 
Natural Selection," is guilty of both of diese forms of the 
Fallacy. He first argues, that the specific Marks of Spe- 
cies, both in the animal and vegetable kingdoms, tend to 
vai^, because, perhaps in one case out of ten thousand, a 
child is born with six fingers on one hand, or a cat with 
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bine e^es^ or ft flower grows out of tbe middle of another 
flower. Collecting many instances of snch sports o( nature 
or monstrorities, he bases his whole theory upon them, for- 
getting that the vastly lai^r number of normal growths 
and developments proves tbat the tendency is to nanrvaria- 
tknu Then, secondly, because perhaps one oat of a hun- 
dred of these abnormal Marks is transmitted by inheritance, 
he assumes that these fi:eaks of nature tend to perpetuate 
themselves in a distinct race, and thus to become perma- 
nent Marks of distinct species. Thirdly, as either of the two 
^^ecediug points, taken singly, afibrds no basis whatever 
finr his doctrine, he assumes that their joint occurrence 
is probaUe, because he has made out what is, in truth, a 
very ftkit probability that each may eeparaidy happen. 
But if the chance of a variation in the first instance is only 
one out of a thousand, and that of the anomaly being 
handed down by descent is one out of a hundred, the 
probability of a variation established by inheritance is but 
one oat ci a hundred thousand. As the theory further 
requires liie eamtdaiion of an indefinite number of such 
variations one upon another, the formation of a new species 
by the Darwinian process may be safely pronounced to be 
incredible. 

8. The third class of Fallacies, those which arise from a 
violation of the Rule that neither Term must be distributed 
in the Conclusion if it was not distributed in the Premise, 
are firequent enough, but will deceive no one if they are 
not ambiguously expressed. If it is the Predicate of the 
Conclasioa which is illogically distributed, the error is 
called an Illicit Process of the Major Term ; if the Sub- 
ject, an Illicit Process of the Minor Term. Of these, the 
former is more common and insidious ; for as the Quantity 
of the Predicate is not expressed in the ordinary use of 
language, we are apt to forget that, in a Negative propo- 
sition, it is always presumed to be Universal, and in an 
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A£SnnatiTe, if nothing be said to the ecmtrarj, it is tuual^ 
Particular. In what the Aristotelians call indefinite pn^ 
Qsitions, the Quantity of neither Term is expressed ; but if 
Affirmative, both Terms are commonly understood to be 
distributed; for most propositions of this sort are either 
Definitions, or statements of a general law ; and in both of 
these cases, the Universal quantification of each Term is 
easily supplied in thought. Thus, Falsehood is wilful decep- 
tion^ is easily and properly construed to mean« AUfaheb$odi 
are aU unlful deeeptione; and Matter gravitateSj to mean, AU 
matter is aU that ffra/vitates. But statements of a general 
law must be carefully distinguished firom statements of the 
application of such a law to a particular class of cases ; 
thus, St<mes gravitate^ means only, '^ AU stones are seme 
gravitating substanoes." 

Ail birds are winged; 

The bat is not a bird ; 

Then the bat is not wiqged. 
Here, the Conclusion is l<^cally fidse, for it contains aa 
Illicit Process of the Major Term. The Sumption is un- 
derstood to mean only that ^^AU birds are some winged 
things " ; the bat, therefore, though not a bird, may be 
(as here it happens actually to be) one of the ofter some 
winged things, while the illogical Conclusion declares it to 
be not (cmy) winged thing . 

No slave has his rights ; 

All slaves are persons (^ African descent ; 

Th^efore no person of African descent has his ri^ts. 

The Illicit Process is here of the Minor Term ; for the 
Conclusion denies of amf^ what the Premises authorize us 
to deny only oieome Africans. 

In both these cases, the Fallacy is so obvious that it can- 
not deceive any one who thinks clearly. But the ambigui- 
ties of language may so cloak the deception as to render 
its exposure difficult. Most insidious in this respect is the 
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atiibi^ity between what is thie dbsolutefy^ and what is 
true only in some respect, to dw\&9 ^ /^i; cnrXA^^ From 
this confusion of language two modes of fidse reasoning 
result, the first of which is denominated hj the Aristo- 
telians the faUcuna a dido ^eeimdum quid ad dictum mm-' 
pUeUer. It consists in inferring something as true of the 
subject simplj, or without limitation, which is true of it onlj 
in some respect. Thus, Man is immortal (in respect to his 
soul) ; therefore^ man is immortal (absolutely, both as to 
soul and body). The second has been called HkefaUaeia 
aecidentis^ because it confounds an accidental attribute with 
what is essential or principally intended. But as it is the 
exact converse of the former, it should rather be called the 
feUheia a dioto simpUciter ad dictum secundiwm quid. Thus, 
to take the converse of the former instance, Man is mortal 
(man being here understood, as usual, to be a living oiv 
ganism) ; therefore^ man is mortal (as respects his soul). 
Aristotle gives the foUowing illustration, which is puerile, 
though it might well puzzle a beginner : — 

' Socrates is not Coriscns (in any sense) ; 
But Coriscas is a man (this being one of his characteristics) ; 
Therefore, Socrates is not a man. 

The most difficult cases to be resolved are those in 

which giving the name of the genus, to which the subject 

belongs, is confounded with giving the name of its species. 

Thus, 

He who calls you a man speaks truly ; 

He who calls you a knave calls you a man ; 

Then he who calls you a knave speaks troly. 

A ludicrous instance of the former mode of the Fallacy is 
found in most of the text-books : — 

What you bought yesterday yon eat to-day ; 
But yon bought raw meat yesterday ; 
Then you eat raw meat to-day. 

Perhaps both forms of this Fallacy are best resolved by 
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considermg that the ambiguity resides in the Copula. 
When one thing is predicated of another, it is seldom un- 
derstood that the Predicate is thereby entirely identified 
with the Subject, as the proposition would then be merely 
tautologous, A is A. But unless it is so identified, we can* 
not affirm, of the Predicate oS that might be affirmed of the 
Subject. The logical rule as usually enounced, that no 
Term must be cUstributei in the Condusion if it was not 
distributed in the Premises, is defective ; fqr it only insures 
that the QfMntUy shaU be the same. The $en$e ought also 
to be the same throughout, whether absolute or relatare, 
wheAer in one respect or in many, whether eseentiaUy or 
accidentally. An adequate enounc^ftient of the rule would 
be, that no more and no les$<t in am/ retpect^ must be collected, 
in the Conclusion than was given out in the Premises. In 
order to know how much was so given out, we must consider 
the meaning of the Copula, is, in each separate case. Mr. 
De Morgan says: ^^The most common uses of the. verb 
are, — 1. absolute identity, as in *the thing he sold you 
is the one I sold him,' — this is the diatum simpliciter ; 
2. agreement in a certain particular or particulars under- 
stood," dietum secundum qudd^ ^^ as in ^ he is a negro,' said 
of a European in reference to his color ; 8. possession of a 
quality, as in *• the rose is red ' ; 4. reference of a species to 
its genus, as in *man is an animal.* All these uses are 
independent of the use of the verb alone, denoting exist- 
ence, as in * man is [i. e. exists].' " In most cases, these 
meanings are not interchangeable ; and whenever they are 
not, a Fallacy maylie founded upon the difference between 
any two of them. 

But the enumeration is imperfect ; several additions may 
be made to it, by observing, what has been already re- 
marked in treating of Contradiction, *^ that two Judgments 
properly contradict each other only when that which is 
affirmed by the one is denied by the other, — 1. in the 
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Bame respect; 2. in the same maimer; 3. in the same 

degree ; 4. at the same time." Thns, Mr. De Morgan's 

instance of absolute identity is unhappily chosen ; for if the 

limitation of time is taken into account, ** the horse which 

he sold you," being ten years dd, is not absolutely the same 

horse which I sold him, as that was only six years old. 

All Fallacies of this class may be easily resolved by merely 

completing in expression what was previously only implied 

in thought. We thereby prevent any more or less stress 

being httd upon an accident, or upon any view of the sub. 

ject, in the Coufilusion, Ihan wa^i done in the Premises. 

The use of wine is destractive to the health ; 
Therefore its use ought to be forbidden. 

As stated, diis Enthymeme may seem indisputable; but 
there can be no practical application of it, unless it is under- 
stood to mean that any use of wine is pernicious, and hence 
that it ou^t always to be forbidden. This is the fidlacy 
of arguing against the ine o{ a thing merely tcom its liabil- 
ity to abuse* The proper caution is, that no change what^ 
ever in the Terms employed must take place during the 
process of inference. 

In ordinary language, few terms are so loosely used, or 
to often improperly applied, as the samey all^ Qlwoys^ ftc. 
Hence the logicians were obliged to form a separate class 
of Fallacies, which they called those ficta universaUtcUis* 
People say the Bome^ when they mean similar; aM^ when 
they mean only most; and always signifies to them the 
same 2a frequently. They do not even mention the excuse 
which the Psalmist alleges when conscious of his exa^era- 
tion, — ^^ I said in my haste^ All men are liars." It was 
once considered a difficult question, whether a stocking, 
which bad been so much darned that not a thread of the 
original &bric remained, was, or was not, the same stocking. 
Bat it can present no difficulty to one who considers that 
sameness or idenJUty is an absolute term, which can neither 
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be affirmed nor denied except in an unqualified sense ; and 
that all which can be truly predicated of what comes short 
of sameness is rimilarittf, 

*^ We might suppose that most persons have no idea of a 
universal proposition ; but use the language, never intend- 
ing aU to mean more than most. And in the same manner, 
principles are stated broadly and generallj, which the 
assertor is afterwards at liberty to deny, under the phrase 
that he does not earty them 9o far as the instance named. 
It would not do to avow that the principle is not always 
true ; so it is stated to be ciwaiyt true^ but not capable of 
being carried more than a certain length. Are not many 
persons under some confusion about the meaning of the 
word general f In science, it always has the meaning of 
ufdversal; and the same in old English. Thus the Cate- 
chism of the Church of England asserts that there are two 
sacraments which are generaUg [universally] necessary to 
salvation, — meaning, necessary for (M of the genus in ques- 
tion, be it man, Christian, member of the Church, or any 
other. But in modem and vernacular English, general 
means only tmud, and generally means te«ua%." * 

An opposite error, but one proceeding from the same 
source, viz. from confounding the Universal with the Paiv 
ticular, is committed by many Americans and some Eng- 
lishmen in respect to the word quite. Its proper meaning 
is compUtdy^ entirely^ as ** quite contrary principles " ; but 
it is often used in the sense of very^ as. ^^ quite warm," 
" quite cold," " quite recent." 

The word «a9ne, in ordinary parlance, is applied to all 
objects for which a single description will serve, or which 
are included under, (me Concept. Thus we say, " This 
writing is on the zame paper with that," meaning the 
eame kind of paper ; ^^ This erroneous reasoning is the same 
Fallacy with the other," meaning the same kind of Fallacy, 

* J>e Morgan's Formal Logic, p. 27^. 
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A description or Concept, as we haye seen, is an imperfect 
enumeration of the qualities of a whole class of objects ; 
and it is only because the enumeration is imperfect that 
many can be ranked under one class. A perfect enumera- 
tion, if such were possible, — a list of cM the qualities, — 
would cause each Individual (if this were not a contradic- 
tion in terms) to constitute a class by itself. 

^^ Nothing, perhaps," says Dr. Whately, ^^hafl contributed 
more to the error of Realism, than inattention to this ambi- 
guity. When several persons are said to have one and the 
same opinion, thought, or idea, many men, overlooking the 
true, simple statement of the case, which is, that they are 
all ihinkinff (dike [or nmilarly']^ look for something more 
abstruse and mystical, and imagine there must be some one 
thingy in the primary sense, though not an Individual, 
which is present at once in the mind of each of these per- 
sons; and thence readily sprung Plato's theory of Ideas, 
each of which was, according to him, one real, eternal 
object, existing entire and complete in each of the Indi- 
vidual objects that are known by one name.* Hence, first 
in poetical mythology, and ultimately, perhaps, in popular 
belief. Fortune, Liberty, Prudence (Minerva), a Bomidary 
(Terminus), and even the Mildew of Com (Rubigo), be- 
came personified, deified, and represented by statues; 
somewhat according to the process which is described by 
Swift, in his humorous manner, in speaking of Zeal, in the 
^ Tale of a Tub,' * how firom a notion it became a word, 
and thence, in a hot summer, ripened into a tangible sub- 
stance.' " 

But Dr. Whately seems to depart from his own prin- 

* « When abstract tnith is contemplated/' asks Dr. Price, « is not the 
Tery object itself present to the mind ? When millions of intellects contem 
plate the equality of every angle in a semicircle to a right angle, have they 
not all the aame object in view 1 Is this object nothing ? Or is it only an 
• image or kind of shadow 1 These inquiries carry onr thoughts high." 
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ciples, when he proceeds to remark, that ^' Samene99y in 
the primary eenae, does not even necessarily imply Simir 
larity ; for if we say of any man that he is greatly altered 
Bince such a time, we understand, and indeed imply by 
the very expression, that he is one penm, though different 
in several qualities; else it would not be Ae." Surely, 
what we mean by Personal Identity is sameness of 9ub^ 
stance under great differences of phenomenal man^festaUcm. 
Sameness here does not imply Similarity, merely because 
it implies a great deal more; — namely, absolute (meM%M 
of substance, under the greatest diversity of outward ap* 
peanmoe. The Person is not different at different times, 
but his attributes and actions are. But perhaps this is 
what Dr. Whately really means, though it is not the ob- 
vious construction of his language. He seems to consider 
the Person, and his outward character or manifestation, as 
one. 

The FaUacy of over-hasty gsnendkation is very frequent, 
as Bentham remai*ks, in political reasoning. It consists in 
attributing to an individual person or thing certain attri- 
butes which appear in many or most others which have 
been loosely ranked in the same class with the object in 
question, and thereby designated by the same name. Thus, 
a pamphlet entitled ^^ The Crimes of Kings" was published 
in Paris in 1792, in order to prove that Louis XVI. ought 
to be put to death. In like manner, '^ The Cruelties of 
Catholics " was the title oi a book pubUshed in England as 
an argument jsgainst Catholic Emancipation. Most polit- 
ical harangues aboimd in arguments of the like character ; 
but they are evidently addcessed to the passions rather 
than the intellect, as they cannot deceive any one who is 
cool enough to be able to think. 

To the ambiguity between what is true absolutely, and 
what is true only in some respect, may be referred the 
&mous sophism of Eubulides, called ¥«u8o/*evo99 the Liar. 
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According to Diogenes Laertiusy Chryrfppus the Stoic wrote 
six different treatises upon this logical puzzle, and Philetas 
of Cos studied himself to death in the vain attempt to solve 
it. " If you say that you lie, and say so truly, then you 
do lie ; but if you say so falsely, then you speal: the laruth. 
In either case, therefore, the same assertion is both trpd 
and &lse." But if any one says, ^' I lie," his assertion is 
not a cUctum giinpUGiter; for a He is only possible deeundum 
quid* He who lies must lie about somediing, in some -par* 
ticular affirmation or denial ; otherwise, bis assertion is aA 
meaningless as the remark that '^^ something is very like." 
Like what?* If he means only, ^^I have lied in some 
former assertion," there is no contradiction ; if he means, 
" I lie now, in saying that * I lie,' " he really makes two 
affirmations, of which the one, the oratio otiiqua^ is vague 
and meaningless, and tibe other, the wratio direota^ improp- 
erly characterizes this one as a Msehood, - improperly, for 
that which has no significance canned be either true or 
&lse. 

This sc^hism has been stated in a different and inferior 
form, as follows : — 

" All the Cretans are liars." 

But Epimenides, who sajs this, is himself a Cretan. 

Ther^ore, as he is a liar, this saying is not trae. 

But if the saying is not true, Epimenides may have spoken the 

truth. 
Then the saying is true ; — -and so on, s^ before* 

But here the Major Premise does not support the Con- 
clusion, unless it is construed to mean that the Cretans are 
always liars, — that they cmf/not speak the truth. And 
even if this were true, one who is himself a Cretan could 
not say so, for then he would speak truly, ond so contrar 
diet himself, Of a similar nature is the follpwjng puzsde. 

* Mansers Nates to Aldrich, p. 14(|. 
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^ No rale holds true without some exceptions.'' 

But this very remark is a rule. 

Then it has exceptions. 

Then there are rules without exceptions. 

Here the reasoning, as such, is correct, and the absurd- 
ilj to which it leads demonstrates what has been properly 
called the Fallacy of vmverscU zceptidsm. As Sir James 
Mackintosh remarks, ^^ nniversal scepticism involves a con- 
tradiction in terms; it is a belief that there can be no 
belief." He who denies every assertion thereby denies his 
own denial, and so contradicts himself. The Major Pre- 
mfae in this very puzde fa such a self-contradictoiy assei^ 
tion ; I cannot make a true general remark, that aJl general 
remarks are fahe; or, what is the same thing, that they 
** have exceptions.'' 

4 & 6. Little need be said to illustrate the remaining 
classes of Fallacies, as they are of infrequent occurrence, 
and are easy to be detected unless cloaked by some of the 
ambiguities of language which have already been exposed. 
Those which respect the Qualily of tiie reasoning may well 
be considered together. The two Rules are, that at least 
one of the Premises must be Affirmative, and that the Con- 
clusion must be Negative if either Premise is Negative. 
These Rules may be violated in appearance, when they axe 
not so in reality. For instance : — 

No one is rich who has not enough ; 
No miser has enough ; 
Therefore no miser is rich. 

Here, botii Premises are seemingly negative ; but tiiey 
are not really so, for tiie negation of having enough is a 
part of the Predicate, and therefore does not affect the 
Quality of tiie Judgment, which depends on the Copula. 
Instead of not having enough^ substitute tiie equivalent 
phrase, wanting more^ and the seeming incorrectness is 
removed. 
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No one who wants more is rich ; 
Every miser wants more ; 
Therefore no miser is rich. 

As has been shown in treating of Exponibles, the Ex- 
clusive proposition, "None but Whites are civilized," is 
really complex ; it contains one direct assertion, respecting 
aU rum^Whites^ that they are not civilized, and one. implied 
assertion, that some Whites are civilized. Then the follow- 
ing syllogism is valid, though each of its three Judgments 
appears to be negative. 

None but Whites are civilized ; = No non-White is civilized ; 
The Hindoos are not Whites ; = The Hindoos are non- Whites ; 
The Hindoos are not civilized. 

Two ludicrous instances, which have often been repeated 
in the books, are enough to illustrate the Fallacy which 
arises from a violation of the fifth Rule, though both of 
them can be referred also to one of the other classes which 
have been already considered. 

. Nothing is heavier than platinum ; 
Feathers are heavier than nothing ; 
Therefore, feathers are heavier than pUtinnm. 

This sophism cannot puzzle even a beginner, and is of 
the same character in the following. 

No cat has two tails ; 

Every cat has one tail more than no cat ; 

Therefore, every cat has three tails. 

t The Fallacy plurinm interrogcUianumj as it was called, 
may be brought under this head by being referred to the 
arnbigwrni construction of sentences. It is a mere trick, 
which consists in asking two or more questions as if they 
were one.; then the respondent is entrapped whether he 
answers in the Affirmative or the Negative, as either will 
be inappropriate to one or the other of the two interroga- 
tories. Of course, the Fallacy is solved by dividing the 
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questions and answering them separately. The standard 
illustration is asking a man ^* whether he has ceased beating 
his father." Lawyers are often guilty of this sophism 
while examining a intness in court, by insisting th»t he 
shall give what they call "a categ&rical answer"; — that 
is, that he shall say either Yes or No. But to the question 
as they propound it, either Yes or No will be a fiJse 
answer. A question often involves a real duplicity under 
a seeming unity, as the uncertainty may regard, not the 
meaning^ but the extension^ of the Terms employed ; and the 
same ambiguity may lurk in a categorical proposition, or in 
the answer to an interrogatory. The distinction between 
Contraries and Contradictories, and the relation between 
Sub-Contraries, must be kept in view. He who denies 
that aU are lost, does not thereby deny that some^ perhaps 
many^ even all hvi one, have perished. Some are not may 
mean perhaps aU are not, or some certainly are. To assert 
or deny a particular motive for an action, is still to leave the 
question undecided as to the concurrence of many motives, 
and to say nothing about their comparative Strong^. 
Most of our actions proceed from a mixture of motives, 
and the agent himself may not be able to say which was 
the principal. Men easily deceive themselves in this 
respect, as their memory, their vanity, or even their re- 
morse, may mislead them; and the mistake is especially 
frequent when conscientious or religious motives are in 
question. 

Thoae who made it their business to invent logieal puz- 
zles, and to entrap an opponent in disputation, often geeored 
their Premises beforehand, by requiring their interlocutor 
to answer a series of questions. Socrates was a great mas- 
ter of this eristic art ; but though it may fairly and profita- 
bly be employed in the communications of a teacher with 
his pupils, a free use of it may reduce an opponent to ^ence 
without convindng him. Li Plato's Dialogues, Socrates 
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often appears in no better light than a satirical disputant 
qnibbling about the meaning of words. The following 
instance of the Fallacy phirium itUerrogationmnj which 1 
borrow from Fries, would not pu2zle any one if it were not 
stated in the form of questions and answers^ 

Is it not true that you most ha^e lost that which you once had, 

but which you have no kmger ? Yes^ 
IKd you not have ten counters when you oomiiienoBd the gaiue ? 

Yes. 
Have you ten counters now ? No. 
Then you have lost ten counters. 

But he still had eighty having lost only two ; to d^iy 
possession of the whole is not necessarily to deny that you 
have a part« But if obliged to answer simply Yes or No, 
the respondent could not avail himself of this distinction. 

6 & 7. From Dr. Whately's convenient collection of 
«' examples for the exercise of learners," to which I have 
been indebted for several of the preceding illustrations, I 
borrow the following instances of violation of the Canons 
of hypothetical reasoning. 

If penal laws against Papists were «iforced» they would be ag- 
grieved; 
But thoy are not enforced ; 
Therefore, the Papists are not aggrieved. 

Though this argument was often gravely repeated in 
Parliament, and elsewhere, during the debates on Gathdlic 
Emancipation, it is, of course, entirely invalid by the rules 
of Logic ; for from demying the Antecedent in a Hypo^ 
thetical Judgment, no C<mclu^on follows, since the Conse- 
quent may still be true from some other reason than the 
one here specified. In this case, though the penal laws 
were not enforced, the Catholics had a right to feel ag- 
grieved that these laws should be permitted to remain in 
the statute-book, as this was an insult to them personally, 
and to their fiuth. 
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We onght to giTO one daj in s&vea to religious duties, if the 

Fourth Commandment is obligatory on us ; 
But we are bound to set apart one day in seven for religion ; 
Therefore, the Fourth Commandment is obligatory on us. 

The Canon here violated is, that from affirming the 
Consequent no Conclusion can be drawn, since the Conse- 
quent may have resulted from some other reason than that 
specified in the Antecedent. A little attempt is here made 
to cloak the Fallacy, by inverting the natural positiou of 
the Antecedent and the Consequent in the Major Premise. 

We pass now to a consideration of those fallacious rea* 
sonings which are correct in Form, since the Conclusion is 
logicsdly drawn, but are faulty in Matter, either from some 
error or undue assumption in the Premises, or some mis- 
take as to the point to which the argumentation ought to 
be directed. An exhaustive classification of Material Fal- 
lacies is not to be expected, as they are numerous aud 
varied in form, and derive their characteristics chiefly from 
the particular Matter of the special sciences which first 
suggested them. The only proper classes of them which 
have been separately considered by logicians are those 
which, ever since Aristotle's time, have been technically 
designated as the petitio pHncipiiy the igruiratio elencki^ and 
the nonrcausa pro causa ; to which may be added several 
miscellaneous sophisms of so pumling a character that the 
old logicians called them the Inexplicables. 

1. The vulgar equivalent for petitio principii is begging 
the question; and the common explanation of it is, that it 
consists in assuming, in the course of the argument, the 
very point which ought to be proved. Its most deceptive 
application is what is called reasonmg in a circle^ in which 
Premises are first assumed, and subsequently proved by 
means of the very Conclusions which they had been used 
to establish. This error is more difiicult of detection in 
proportion as the circle is more extended, or as more Syl- 
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logisms are employed before the reasoner <ioiiies round to 
the very point that he started from. As Ejrug remarks, 
" to the Circle there are properly required two probations, 
which are so reciprocally related that the Antecedent in 
the one is proved by its own Consequent in the other. 
The proposition A is. true because the propositicMi B is 
true ; and the proposition B i^ true because the proposition 
A is true. A Circle so palpable as this would, indeed, be 
committed by no one. The vice is usually concealed by 
the interpolation of intermediate prq)ositions, or by a 
change in the expression." "Thus," says Hamilton, "Pla- 
to, in his P/uedOj demonstrates the immortality of the soul 
from its simplicity ; and, in the BqmbKe^ he demonstrates 
its simplicity from its immortality." Theoloinans, also, 
some Je, M into this error, by L proving ihT^thorify 
of the Church from the testimony of the Scriptures, and 
then seeking to establish the authenticity of the Scriptures 
by the testimony of the Church ; and tiie Fallacy escapes 
notice, because one branch of it is found, perhaps, in « 
polemic tract on Church government, and the other half in 
a treatise on the Evidences. 

Strictly speaking, all valid reasoning proceeds ex eat^ 
eesM. Two Premises must be aamimed^ or taken for 
granted; and these two, taken in conjunction, necessarily' 
involve the Conclusion. Thus much must be conceded to 
diose who claim that every Syllogism presupposes the truth 
of what it is brought forward to estaUish. But then it is 
presumed that there is no undue assumption; — that the 
two Premises, which we now posit, either have been alr 
ready proved, or that they^^re universally admitted truths, 
or that they have just been conceded, pro hoe vice^ by the 
opponent. As Mr. Mansel remarks, " the petitio principii is 
a material, not a formal Fallacy, and consists in assuming, 
in demonstration, a non-^ixiomatic principle as axiomatic, 
or in dialectic disputation, a non-probable principle as prob- 



S96 OF FALLACIES. 

able«" It consists not in mere assumption, tJxen, far that 
18 necessary, but in tmdtte assumption. That branch of it 
which is called reasoning in a eSrele is, from the nature of 
the case, not a Tice which can be conmiitted in a single 
Syllogism, but only in a series of Syllogisms constituting a 
chain of proof. That which vitiates a nng^e Syllogism is 
reasoning from Premises, one, if not both, of which either 
k in more need of proof than the very proposition which 
we seek to ptore by it, or it is that proposition itself 
only veiled in other words, or it assumes two Terms to 
be mere equivalents of each other, when they really have 
not the same meaning. We must not reason like the 
physidan in Molidre, who accounts for opium producing 
sleep by saying that it has a soporific virtue. The argu- 
ment that locamoHon iinotan attrilyute ofaU animals, since 
sp&nges cannot change tkeir placCy contains the undue a»- 
sumt>tion that sponges arc arnmaU. Indeed, the Fallacy 
mihiBcase becomes obrioaswhen the argument k expK- 
<$ated into a regular Syllogism* And this is usually so in 
what is popularly called begging the question ; the argmnent 
is stated as an Enthymeme, and the suppressed Prusise ia 
that which contains the undue assumption* 

A petiHo prindpii is involved in every case of reasoning 
which depends upon an Imperfect Disjunction, thou^ such 
(^ases might also be properly referred to other kinds of 
I^allacy. A Disjunction must be assumed to be perfect, or 
the Dilemma which is founded upcHi it is obviously invalid. 
Of this character is Ae fiunous sophism of Diodorus Cro- 
nus, which professes to demonstrate the impossibility ^ 
motion, and which has |H*obably occasioned more discus- 
sion than any other logical puzde on record. It occupies 
a high place, among those which were formerly called the 
Inexplicables. Dr. Whately seems tacitly to admit that it 
is insoluble; for, though he justly criticises an attempted 
explanation of it by Aldrich, he proposes nothing to take 
its place. The sophism may be thus stated. 



OF FALLAdfiS. 2d7 

If mc^tt la poBStl^ a body mast move either in <lie place whera 

it is, or in a place where it is not 
But a bodj ctfinot move in the place where it is ; and of courMy 

it cannot move where it is not* 
Therefore, motion is impoflsiUe. 

It 18 hazardous to diffea^ from Mr. Mansel upon any logi- 
cal question ; bat the sobition of this sophism whidi he Ims 
adopted and improved seems to me nnsatiirfactory. He 
says, ^ The true solution is, that tlie disjunctire premise is 
false* ^The place where a bodjr is,' is contradictory of 
^ the place where a body is not ' ; as * Englishmen ' is con- 
tradictory of * not-Englishmen ' ; but ^movingin the place 
where it is,' is no more contradictory dl * moving in the 
place where it is not,' than * an army composed of Englisb- 
men ' is contradictovy of * an army composed of not-En^ 
lisbmen.' As it would be fake to ttiy, ^ Every army must 
be composed of Englishmen or tiot-Bni^ishlnen,' to the ex- 
clusion of the third possibifity of a mixed force, so it is 
fiilse to say, ^ Every body must move in liie place where 
it is^ or in the place where it is not,' to the exclusion of 
the third possibility of movbf^ partly m tfts one and partly 
hi (he other • This sohUion is substantially given \ff 
Hobbes." * 

Hobbes even gives a diagram to prove that a body-^ 
ffMMidmrtffimqm riJt^ howev^ small it may be — ** cannot, 
all at once, so leav« tlie whole of its fiirmfiar place that a 
pari of U dkaiU not be m that portion which is common to 
the two plaeee^ namely, the one which is left and tiie other 
which is reached." But the difficulty cannot be thus 
evaded. Apart of a body cannot be in two places at once, 
any more than the tchoU* For suppose that which moves 
to be a matbettialical point, as in the geometer's conception 
of the generation of a line. Such a point, of course, being 
indiroiUe^ cannot be *' pardy in the one and partly in the 

* Mansel's Notes to Aldrich, p. 144. 
13* 
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other " pkce. A whole cannot move unless eveiy point in 
it moves also. Eveiy individual must be, as Mr. Mansel 
acknowledges, either an Englishman or a not-Englishman. 
Reduce the army to a single soldier, and the difBcultjr of 
moving him, according to this sophism, is stiU insuperable. 

The f<^owing solution, I believe, has not before ap- 
peared in print. The Major Premise of the sophism is not 
true except with a proviso or limitation, which ts inq>n^rl]r 
suppressed; so that the Fallacy may properly be referred 
to the class a dieto secundum quid ad dictum nmplieiter. 
*^ A moving body, at any one indansible moment^ must be 
either where it is, or where it is not," When the proviso 
here italicized is expressed, the proposition is true, &e 
reasoning is sound, and the conclusion is correct. Jk amy 
one indiviMle moment^ motion is impossible ; for motion re- 
quires time as well as space. The Axiom of Excluded 
Middle, that a thing must be, or not be, in a certain place, 
does £^ly to a body; but it does not apply to a movinff 
hody^ and this is what covers up the Fallacy. For in order 
to be momng^ it must, at the second indivisiUe instant^ be 
where it was not at the first instant. Hence, we do not 
violate the Axiom when we deny the Major Premise as 
originally stated ; for *^ a moving body " is that which has 
been where it now is not. The difference of tense (time) 
makes it possible for the same.thipg to be and not to be. 
The law of Excluded Middle itself, as we have seen, is true 
only when the qualification at the same time is understood. 

A solution which is substantially similar to the one here 
given is proposed by Mr. De Morgan. Movement is 
chanffey and so requires two places ; a body is not moved in 
a place, hut from one place to another. 

2. Ignoratio eUnchi is what we should now call answer" 
ing to ike wrong point It is proving somethifig which 
does not really controvert your antagonist's position, though 
it is assumed to do so. An JElenchus is a Syll<^sm which 
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will confiite the argument of your opponent ; and ignoratio 
dendd is ignorance of what will so confute him, — igno- 
rance of the &ct that jour Conclusion, even if it were 
estaUished, would not contradict his G(Miclusion. This 
error in reasoning is so common, that special precautions 
have, in some cases, been adopted in order to obviate it* 
Thus, in Law, the only object of what is called special 
pleadinff is, to ascertain the precise point at issue, or to 
prevent irrelevancy of evidence and argument by bmding 
both parties in the suit to address themselves to what is 
really the sole point in controversy. A Demtirrer has been 
happily explained to 1)e equivalent to the remark, ** Well, 
what of that?" Even granting the &cts stated in the 
declaration to be true, it may be insisted that these firsts 
give the plaintiff no ground of action ; and hence, that it 
was an iffnaratio eUnchi to state them at all. 

As the Port Royal logicians remark, the passions of men 
affinrd the reason why this sophism is so common in con- 
troversy. ** We dispute with warmth, and often without 
understanding one another. Passion or bad faith leads us 
to attribute to our adversary that which is very far from 
his meaning, in order to carry on the contest with greater 
advantage; or to impute to him consequences which we 
imagine may be derived from his doctrine, although he 
disavows and denies them. All this may be reduced to 
this kind of sophism, which an honest and good man ought 
to avoid above all things." 

Logicians have distinguished and described certain kinds 
of argument which are vaUd, and may fairly enough be 
used, provided that it is clearly seen and admitted that they 
have no bearing upon the main question. The Fallacy 
consists in referring such arguments to a wrong Conclusion, 
in urging them as if they established the real point of con- 
troversy, whereas they actually tend only to direct censure 
or laughter against those who hold the opposite opinion, or 
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to some other equally irrelevant olject. Let the reasoning 
which tends directly to prove the main point at issue be 
ealled the arffwmenjtwm ad rem.. Then the arffumentum ad 
honiinem is that which convicts jour oppcnent of inconsis* 
tencj, ignorance, bad &ith, or illogical reasoning. Any or 
ftQ Aese charges may be well founded, but they are aside 
fixnn the purpose ; for the doctrine which is in dispute may 
be well (bunded, though its supporter is deficient in all the 
qualities of a good reasoner. Hie argumentwm ad vere- 
eundiatn appeals to our reverence fer some high authority, 
or some venerable institution, as a means of silencing an 
opponent, but not of convincing hkn that he is mistaken 
in o|Mni<Hi. Tlte arffumentum ad popuium is a similar 
appeal to the passions or pr^udices of common people ; it 
is a ftir inference that proper arguments are wanting, when 
such appeals are permitted. 

To these must be added the argtmuntum ad ^norantiam^ 
which is asserting that your own position is correct, unless 
your opponent can show some valid reason to the con- 
trary. This mistake is often committed with reference to 
alleged occurrences which appear to us strange and improb- 
able, or which we may even beHeve to be impossible. The 
Fallacy consists in denying that the thing is so, merely be- 
cause we do not know how it is so. But if this reasoning 
Were correct, we ought to deny that the human will has 
any control over a single movement of our animal organ- 
ism, or even that the grass grows ; for, certainly, no one 
can tell h(nff a mere voKlaon moves the arm, or how the 
green herb in tlie spring-time absorbs inoi^nic matter and 
assimilates it to itself. But our ignorance of one thing, the 
modu9 operandi^ is no disproof of a very di^rent thing, the 
optis operatum. The king of Siam was illogical in denying 
that water could become ice, merely because, within his 
experience, a liquid had never become solid. The incon- 
ceivable is no sure indication of the impossible. Sir Wil- 
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liam Hamilton even undertakes to show, that all which i$ 
conceivable in thought lies between two extremes, both of 
which are inconceivable, but of which, a» they ore contra- 
dictories of eadi other, one most be true. 

But lest this eiq>06ition should seem to favor credulity 
and superstition, it should be observed, that the paralogism 
here exposed is usually met by a counter argument juBt as 
untenable as the one which it is brought forward to ccm- 
fiite. Because neither I nor you know how a certain 
phenomenon is produced, I am not justified in arlntrarily 
assigmng it to a certain cause, whether natural or super- 
natural, and then calling upon you to accept this explana- 
tion for want of a better. This also would be an appeal 
to ignorance, — an attempt to found knowledge upon ig- 
ncHrance. To take an instance firom die reputed wonders 
of animal magnetism; -perhaps I do not know how the 
taUe tips ; but you are not ther^are to assume that spirits 
irom the other world are tipping it. It is an ignaratio 
dencki to argue, that your hypothesis must be well founded 
because I am not aUe to invent a better. Your business 
is to support your own Conclusion by valid reasoning, not 
to rest it merely on my mability to prove the opposite. 

This Fallacy pervades all the speculations- of those whom 
Dr. Whewell calls the unifomutarian school of geologists. 
They argue that the geological phenomena now visible, 
many of which are of stupendous magmtude, can he ac- 
counted for by the ordinary working of physical causes 
now in operation, if we only assign a sjofficient lapse <£ time 
for the cumulation of dietr results^ It is unnecessary, they 
say, to suppose that there was any caiaclasm, any vicdent 
disruption of what is the usual course of nature in our own 
days, in order to account for the elevation of vast mountain 
chains, the sinking of conttnenta, or the dislocation of strata 
many miles in thickness; t^ same causes, which are now 
altering the level of a continent at the rate of an inch in a 
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century, can haTe piled up the Andes or the Himalayas, if 
you give them time enough. Perhaps so ; and yet it may 
be questioned which is the more violent supposition, the 
sudden and irresistible outbreak of a power whose operar 
tions, at least on so grand a scale, have never since been 
witnessed, or the undisturbed lapse of those countless mil* 
lions of ages on which the imaginations of geologists love to 
dwell. But this is not the real question. Their ignotiOio 
denchi consists in multiplying proofe that slow-working 
causes miffht have effected all these stupendous results, 
and then jumping at the Conclusion that these causes 
did so produce them. They propound this Dilemma : — * 
Accept this solution ct the problem, or propose a better 
one. We may logically decline to do either. An ingeni- 
ous mechanic, witnessing for the first time the uniform 
motion of the hands over the dial-plate ct a clock, if chal* 
lenged to explain, without inspecting the works, how this 
equable and long-continued motion could be produced, 
might easily invent a combination of springs, wheels, and 
pinions, which would be adequate for the purpose ; but it 
would be extravagant for him to assume that the machin- 
ery thus invented by himself was an exact copy of the 
works which he had not been aUowed to examine. He 
could only say, the results in question .might be brought 
about by my apparatus ; but I cannot tell how they are 
actually produced. Science does not rest on hypothesis, 
and is not content with postible explanations of phenomena. 
The well-known rule in controversy, that the burden of 
proof rests on him who maintaintr the affirmative, because 
it is difficult, or impossible, to prove a negative, rests on 
the considerations here alleged. In order to prove a nega- 
tive, it must be demonstrated that not one out of many 
different contingencies admits the positive. Thus a survey 
of the whole field is necessary, and the exclusion of the 
opposite hypothesis fix>m every point in it must be made 
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certain. On the other hand, the proof of the positive is 
established at a single point ; no wide range of search is 
requisite. To borrow an illustration, it is easy to demon- 
strate that the book is in the room ; we have only to pro- 
duce it. But to prove that it is not there, ^' it must be 
made certam, first, that every book in the room has been 
finind and examined, secondly, that it has been correctly 
examined. No one, in &ct, can prove more than that he 
cannot find the book ; whether the book be there or not, is 
ahoth^: question, to be settled by our opinion of the vigi- 
lance and competency of the searcher." The geologists 
say their opponents earmot find any proof that the ordinary ' 
working of Nature's laws coiUd nat, in an indefinite laps6 
of years, produce the efiects in question. What is that to 
the purpose ? Our mabUittf to find a needle in a hay-mow 
is no proof that the needle is not there. 

Indirectly, indeed, many negatives are established by a 
single positive ; it is thus that an accused person in court 
mcdkes a triumphant defence by proving what the lawyers 
call an aliln ; direct testimony that he was in Manchester, 
on the night in question, is an indirect demonstration that 
he was not in any part of Birmingham, where the crime 
must have been committed. Here, the testimony required 
is positive in character, though it tends indirectly to a nega- 
tive result ; hence, it is easily obtained. Sometimes, in- 
deed, when there are but few possible cases, so that the 
field for search is very limited, we may be required to 
prove a negative directly. This is the nature of the ge- 
ometer's demonstration p^ impossibUey as it is called. Fail- 
ing to obtain direct proof that the angle A is equal to the 
angle B, we remember that only three suppositions are pos- 
sible ; and then, by demonstrating that it cannot be either 
greater or less, we indirectly prove that it must be equal. 
In like manner, after it has been proved that the accused 
person committed a homicide, it is a presumption in law 
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that the act waa dxme ^^with malice prepense'^; in other 
wotds, the* law puts upon the accused the burden of proof 
that he did not do it maliciously. But this seemingly harsh 
presumption of law rests, as Mr. De Morgan remarks, upon 
the fact, that there are so few altematiyes to the supposi* 
tion of wilM murder; in order to disprove malice, the 
accused is only required to make out either mishap, insan* 
ity , or heat of Uood. He is not put to hunting for a needle 
in a hay*mow, under penalty of being hanged if he fiiils; 
but, out of four possible cases, he is obliged to disprove tlfe 
single fetal supposition by direct evidence that his case is 
' some (me of tiie three others. 

Most rhetorical artifices may be referred to the dass of 
the iffiwratio deruM. Thus, says Dr. Whately, **when 
the occasion or object in questi<m is not such as calls fer, or 
as is likely to excite in those particular readers or hearers, 
the emotions required, it is a common rhetorical artifice to 
turn their attention to some object wludi irtS call forth 
these feelings ; and when they are too mnch excited to be 
c^>able of judging calmly, it will not be difficult to turn 
their passions, once roused, in the direction required, and 
to make them view die case before them in a very diflSnent 
light. When the metal is h^ted, it may easily be moulded 
into the desired form. This, vehement indignati(m against 
some ervme may be directed against a pencn who has not 
been proved guilty of it; and vague dedamations against 
cormptioii, oppression, &c., or against the mischiefii of 
anarchy, with high-flown panegyrics on Uberty, rights of 
roan, &c., or on social order, justice, the constitution, law, 
religion, &c«, will gradually lead the hearers to take for 
granted, without proo^ that the measure proposed will lead 
to these evils, or to these advantages ; and it will in eon- 
sequence become the ol^ect of groundless abhorrence or 
admiration." 

Under this class of Fallacies also may be ranked the 
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eltor of adopting an argnmeht which proyes either too little 
or too urmeh, Iii one of these cases, however, the error is 
by no means so serious as in the other. The reasoning 
which proves too little may be good as far as it goes ; it 
conduces to the end in view, and, taken in conjunction 
with another argument also partial in its effect, it may 
establish the whole doctrine in question. But the argu- 
ment which proves too much is invalid throughout ; FcUstM 
in unoy fahus in omnibtiSy is a sound logical maxim. If 
any portion of the Conclusion is evidently false, the rea- 
soning which led to it, considered in itself al<Mie, must 
be essentially and altogether vicious; since from correct 
premises, and by valid inference, no error whateyer>an 
possibly be deduced. 

When the main purpose i^ to disprove a particular doc- 
trine, it is not enough to refiite one or more arguments 
that have been alleged in its support ; this is merely con- 
futing your opponent, and not the proposition which he 
maintains, and which may be supported by better reason^ 
than he has been able to adduce. In like manner, to state 
objections, though they may be perfectly valid ones, to a 
specific plan of action, is insufficient to prove that this plan 
ought to be rejected ; for it may well be that some action 
is unavoidable, and yet that strong objections maybe urged 
against every mode of action that can be devised. When 
the Necessitarian says that the doctrine of the freedom of 
the human will is inconceivable. Sir William Hamflton 
justly replies, that tiie argument proves too little ; for it is 
at least equally inconceivable that the will should not be 
free. Unbelievers, says Dr. Whately, "may find numer- 
ous objections against various parts of Scripture, to some 
of which no satis&ctory answer can be given ; and the 
incautious hearer is apt, while his attention is fixed on 
these, to forget that there are infinitely more and stronger 
objections against the supposition that the Christian religion 
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is of human origin ; and that, where we cannot answer all 
objections, we are bound in reason and in candor to adopt 
the hypothesis which labors under the least." 

3. A Aill illustration of the Fallacy, non caum pro eauMy 
would carry us too far into the domain of the physical 
sciences, and therefore would be more in place as a chapter 
of Applied Logic Only the more frequent and obvious 
errors of this class can be noticed here. Prominent among 
these are the common blunders of reasoning po9t hoc^ ergo 
propter hoc; of mistaking physical laws for efficient causes; 
and of applying the doctrine of the Necessitarian or Fatalist 
as a motive of action, or rather of inaction, in our ordinaxy 
coneems. 

An invariable antecedent is a mgn^ but often it is indis- 
putably not a cause^ of the phenomenon which it precedes* 
As that which lead» ike mind to expect % certain event, it 
may be regarded as a cau9a eogno9oendi; but this is very 
different from the cau9a essendit which is the ordinary sig- 
nification of the word caiLse. Cicero states this distinction 
very clearly : — Gawa atUem ea est quce id effidb eujus est 
causa. Non sic causa mtelliffi debety ut^ quod caique anto-^ 
cedaty id ei causa sit^ sed quod cuique effieienier anteeedoL 
In this sense, deliberation is certainly not the cause of the 
action which fcdlows it, nor is one beat of the pulse the 
cause of the subsequent beats. In fact, two successive 
states. of the same substance are seldom regarded even by 

think a cause as immediately preceding its effect, or as 
simultaneous with it, the mind is prone, especially in the 
case of obscure and anomalous phenomena, of which the 
true cause cannot easUy be discovered, to consider any an- 
tecedent event as such a cause. This is the origin of the 
belief in omens, and many other superstitions of the vulgar. 
An accidental conjunction in time between some private 
or public calamity, and the appearance of a meteor or a 
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comet, or the occurrence of an earthquake, is regarded as 
indicating a causal union of the two events. The science 
of medicine, at least in that branch of it which is called 
therapeutics, is little else than an appUcation of the maxim, 
PoH hoe^ ergo propter hoe. The wisest physician cannot 
tell, in any one case, whether the recovery of the patient 
took place because he swallowed the drugs, or in spite of 
them, or whether they were powerless in respect either to 
good or evil. A harsh application of this fallacious rule 
consbts in judging the wisdom of a man's conduct by its 
consequences, or the uprightness of his intentions by the 
immediate results of his action upon the happiness or 
misery of those around him. A brave and able com- 
mander is not always successftd in battle, and a consci- 
entious and kind-hearted man may be compelled by a 
sense of duty to inflict suffering and death. Practdeal 
men, as they are called, who profess to be guided only by 
experience, and to rely upon facts instead of theories, are 
especially liable to this class of errors. In their eyes, the 
disorders and other evils which follow some long-delayed 
reform are attributable to the refonn itself, and not to its 
undue postponement. 

Forming an induction firom too small a class of cases, 
.Bd disreianling negative instances, are the frequent 
source of this confiision between an antecedent phenome- 
non and an efficient cause. The most common of all the 
superstitions of the vulgar, the belief that Friday is an 
unlucky day for beginning any new enterprise, may be 
traced to this origin. And it should not be forgotten, that 
the prognostications of evil thus formed very often bring 
about their own Ailfilment ; fearfiil and dispirited men 
can make Uttle effectual effort to avert danger. The 
belief in the hereditary transmission of diseases of mind 
and body, at least in the unreasonable extent to which it 
new prevails, is formed m this manner, and tends in this 
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wsLf to verify it8el£ Goat and hunmity ran in familie« 
where a perpetual apprehension of tbem exiflts^ and where^ 
perchance, habits of life are actually transmitted from 
father to son which are likely to indaoe and foster sach 
diseases. But even in these cases, a carefiil ^mmeration 
might satisfy one that, of all who are within the tmlucky 
circle, at least as many escape the dreaded calamity as 
those who suffer from it. Were it otherwise, indeed, the 
circle would continne to enlarge itself in successive gener« 
ations, till few could hope to escape the hereditary taints 
As Dr. Johnson remarks, the one prophetic dream which 
comes* to pass is remembered and q)oken of, while the 
nine^ and nine which fail of accomplishment are tov* 
gotten. 

^^In minds not habituated to accurate thinking," says 
Mr. Mill, ^^ diere is often a confiised notion that the gen* 
eral lawi are the amses of the partial ones ; that the law 
of general gravitation, for example, causes the phenomenon 
of the fSdl of bodies to the earth. But to assert this would 
be a misuse of the word cause; terrestrial gravity i» not 
an effect of general gravitation, but a case of it ; that is, 
one kind of the particular instances in which that general 
law obtflins." A Law of Nature is only a general fact, or, 
rather, a general statement comprehending under it many 
similar individual &ctB* Hence, ^ch a Law does not a&* 
count foTi or eapiain^ the phenomena of Nature ; it only 
describes them. Thus, it is not a Law of Hydrostatics 
which causes water to remain at the same level in the two 
arms of a bent tube ; but the &ct that water stands at this 
level is ranked among many other fects, which are com- 
prehended under the general statement caUed a Law of 
Hydrostatics. 

The process of Thought by which we pass from a PhyfK 
ical Law to an individual case happening under it is one 
of Deducticm, and is therefore governed by the dictum de 
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&mni. Because aU bodies tend to &11 towards the c(»ninon 
centre of gravity, therefore this body thus tends to fall* 
Hence, the statement of the Law is that which makes us 
beKeve that the individual event wiU happen; and this, hy 
a very natural confusion of Thought, is mistaken for the 
cause which makes the event happen. But the relation in 
the former case is that between Premises and Conclusion ; 
in the latter, between Cause and Effect ; the former is a 
law of Thought, the latter is a law of things ; the one is 
the causa coffnoscindi^ the other, the causa cssendL 

The Fallacy here exposed is one of much interest, as it 
is that which lies at the bott^n of every scheme of Matert* 
alian, -^ every attempt to account for the origin of species, 
and the general phenomena of the universe, without bring- 
ing in any other agency than that of mere Physical Laws, 
cnr what it was once the fashion to call ^^ Second Causes," 
Such a theory is not only insufficient, or unsupported by 
Ae requisite evidence ; it is founded upon a mere confiision 
of Thought, and iaiUogical and absnrd. There is no such 
thing as the c^ency or action of a Law ; except as a figure 
of speech, we might as well predicate hcormtion of an tcfea, 
or speak of bUatjeral triangles* ^^ Second Causes " are no 
causes at all ; they are mere fictions ^ the intellect, and 
exist only in Thought. A oame in the proper sense of the 
word, that is, an ^fftdent cause, as original and direct in its 
action, must be a Mrst cause; that through which its ac- 
ti(m is transmitted is not a cause, but a portion of the 
effect, — as it does not act, but is acted upon. 

The ignava Matio, or do-nothing argument, k a falla- 
cious application of the Necessitarian theory. According 
to this theory, all occurrences whatever have their environ- 
ment of circumstances, with which they stand in neces- 
sary and 6xed relations by an absolute law ; and the state 
of th« universe at any one momentY in all its parts, firom 
the creation of a world to the stirring of an aspen-leaf, could 
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not possibly have been diflerent from what is. Every oc- 
currence has its cause, of which it is the necessa:Ey result, 
and to which it is necessarily proportioned, even in the 
minutest respects. Every event, of course, is surrounded 
by other events, and must be considered as being at the 
same time both antecedent and consequent, — as necessa- 
rily resulting from those which preceded it, and neces- 
sarily followed by those which come after it, — and thus 
as forming one link in an adamantine chain whicli extends 
from eternity to eternity. As Mr. Mill himseF, an en- 
lightened and consistent advocate of this theory, remarks, 
** there is no Thing produced, no event happening, in the 
known universe, which is not connected by a uniformity, 
or invariable sequence, with some one or more of the 
phenomena which preceded it ; insomuch that it will hap- 
pen again as often as these phenomena occur again, and 
as no other phenomenon having the character of a counter- 
acting cause shall coexist. These antecedent phenomena, 
again, were connected in a simUar manner with some that 
preceded them ; and so on, until we reach, as the ultimate 
step attainable by us, either the properties of some one 
primeval cause, or the conjunction of several. The state 
of the whole universe at any instant we beheve to be the 
consequent of its state at the previous instant ; insomuch 
that one who knew all the agents which exist at the pres- 
ent moment, their collocation in space, and their properties, 
— in other words, the laws of their agency, —could pre- 
dict the whole subsequent history of the universe, at least 
unless some new vohtion of a power capable of controlling 
the universe shoidd supervene." * 

The confutation of this astounding theory is the business 
of the metaphysician or the theologian ; we have no con- 
cern with it here, except to point out the Fallacy of re- 
garding it as justifying inaction, or as demonstrating the 

• MUl's Logic, 3d ed., VoL L p. 358. 
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hopelessness of any endeavor on our part to ccmtrol the 
course of natural events. The Ignava Ratio is thus stated 
by Cicero, in the form of an argument against taking any 
measures for the restoration of one's health. 

If it is fated that you shall recover from the present disease, then 
you will recover whether you call in a physician or not 
If it is fated that you shall not recover, then, with or with- 
out a physician, you will not recover. 

But either the one or the other of these two contradictories is 
fated. 

Therefore, it will he of no use to call in a doctor. 

As Cicero remarks, if this reasoning were correct, our 
whole life would be reduced to a state of hopeless inactiv- 
ity ; as it would prove the inutility of any endeavor to 
bring about a desirable result, or to avert a threatened 
calamity. The Turks, who are fatalists, so understand it, 
and reduce it to practice by refusing to take any precau- 
tions against a pestilence, or to remove a lighted match 
from its dangerous proximity to a powder-magazine. But 
they only show thereby that they are incapable of follow- 
ing out correctly the logical consequences of their own doc- 
trine. Calling in medical aid ftimishes a new antecedent, 
and thus presents a new case for the determination of Fate. 
It may also be &ted that I should send for a physician, and, 
with his aid, that I should recover ; or it may be &ted that 
he should not be called in, and, cls a canseguenee of this 
neglect^ and not as a necessary result of the disease alone, 
that I should die. Fate is only a concurrence of causes 
and an assemblage of conditions ; supply a new cause, take 
away one of the necessary conditions, and the result will 
be different, though it will still be a fated or necessary 
result. Zeno aptly confuted this Fallacy, when he was 
whipping a slave, who called out, in excuse for his &ult, 
that it was fated for him to steal ; ^^ And so it is for me to 
whip you," was the reply. 
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Most of the sophisms once called Ine:q>licable have been 
already resolved in treating of the different classes of Fal- 
lacies to which they were respectively referred. It is only 
necessary to consider here the famous argument, called the 
Achilles, proposed by Zeno the Eleatic, as Mr. Mansel says, 
" to support the leading tenet of Parmenides, of the unity 
of all things, by showing that the identity of rest and mo- 
tion is a necessary result from the contrary opinion." It 
might more aptly be adduced to prove that ei^tension is not 
infinitely divisible, 'for if it were so, according to this argu- 
ment, motion would be impossible. The sophism is thus 
stated. 

The swiftest runner can never overtake the slowest, if 
the latter has ever so little the start. Suppose, for instance, 
that Achilles runs ten times as &st as a tortoise, and that 
the tortoise is one mile in advance at the outset. While 
Achilles is traversing this mile, the tortoise has advanced 
•^th of a mile farth^ ; before his pursuer has passed over 
this -^th, the tortoise has advanced j^th, and then, again, 
Y(^th, and so on forever, always being some fraction, 
however small, of a mile in advance. 

Dr. Whately seems to have been entirely puzzled by 
this sophism, as he does not attempt a solution of it, but 
merely remarks that it ^'frimishes a confirmation of the 
utility of an acquaintance with the Syllogistic form, in 
which form the pretended demonstration cannot possibly 
be expressed." But this confession, as Mr, Mansel ob- 
serves, " is in fact a surrender of the Syllogistic criterion, 
as a means of discriminating between sound and unsound 
reasoning. On the contrary, nothing i^ easier than to ex- 
hibit the reasoning in a Syllogism, and to show thereby 
that the frJlacy does not lie in the Form, but the Matter* 
Thus, representing the whole space to be traversed b^ a, 

* Any space equal to — -J- Taa "h looo' ^^ ^ infinite (being the 
sum of an infinite series). 
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'The space to be passed before Achilles overtakes the tortoise is 

equal to this sum. 
* Therefore, it is infinite.' 

" The whole logical mystery of this &inoas Fallacy lies 
in this, that the major ptemUe is false. The sum of an 
infinite series may be, and in this case is, finite. This 
premise b equally &lse, whether space is, or is not. divis- 
ible ad injMbam^^ * 

Fries remarks that the sophistry is here covered up Jjy 
the mode of stating the problem. The question really 
asked is, when will Achilles have passed over the particular 
extent of ground which the tortoise, at any one moment, hxjs 
already left heJdnd him; and this question, on accoimt of 
the infinite divisibility of space and time, may be repeated 
ad infinitum. The true question, at what point will Achil- 
les overtake the tortoise, is not allowed to come into view. 
The space between the two parties, however small, is, in 
thought^ though not in reality^ infinitely divisible ; and the 
series of constantly diminishing terms into which it is 
mentally broken up, though infinite in number, is finite in 
amount, the sum of the series being equal, of course, only 
to the small space originally divided. Any finite quantity 
may be broken up into an infinite number of terms, if these 
terms become infinitely small. The confiision of thought 
consists in mistaking the sum of the terms of such a de- 
scending series, composed of infinitesimals, for the sum of 
an infinite series the terms of which are not infinitely small. 
It is only this latter sum which is necessarily an infinite 
quantity. 

• Manael'g Nata to AJdnch, pp. 141, 142. 
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CHAPTER X. 



APPLIED LOGia 



APPLIED Logic, as it will be here understood, includes 
both what has usually been called the Doctrine of 
Method, and what Sir William Hamilton terms Modified 
Logic. Its object is the proper regulation of the Thinking 
Faculty, not only in forming individual cognitions, but in 
the more complex processes required for the construction 
and advancement of Science. Pure Logic, as we have 
seen, is concerned pnly with the Forms of Thought ; it 
considers these as given, or already formed, and regards 
only the necessary and fundamental laws, emanating from 
the mind itself, which have concurred in their formation 
and which regulate their use. Applied Logic has regard 
also to the Matter of Thought, —7 to the infinitely numer- 
ous and diversified objects of cognition which Nature fiir- 
nishes us, — and considers by what general processes these 
are brought within the grasp of mind, or are made intelli- 
gible, or, what is the same thing, are put under the Forms 
of Thought. The laws which govern these processes are 
not universal and necessary, as in the former case, but are 
contingent and varied, depending, in part, on tlie diverse 
and multiform characteristics of the objects of cognition, 
and, in part, on the powers and limitations of the human 
mind itself. To avoid the vagueness and perplexity which 
result from attempting to. grasp too much, AppUed Logic 
treats directly only of the latter, — that is, of the formation 
of Science so fiir as this depends on the nature of the human 



APPLIED LOGIC. 816 

intellect, leaying to the special sciences the duty of adapt- 
ing their own procedures to the nature of the peculiar 
objects of study with which they are immediately con- 
cerned. 

This division, however, like many others in Science, can- 
not be always accurately preserved. The processes through 
which the mind acts can be exemplified only in their appli- 
cation to various classes of objects, and as varying some- 
what with the nature of those objects. The practical dis- 
linction will be, that Applied Logic regards the peculiarities 
of what we are thinking about only so &r as these illustrate, 
and in some measure direct, the processes of thinking:. It 
o»»d», yn^^ how A, rt,d „.„ ^«.ty »e».W 
what it is acting upon. 

Science is a body of truths relating to any well-defined 
object or class of objects, so arranged as to be easily com- 
prehended and retained, and conveniently used. The mer- 
its at which it aims are Completeness, Thoroughness, and 
Method. Its objects are the numberless things which Na- 
ture fiimishes us for study. 

* What we call Nature is an assemblage of objects and a 
succession of events. The mind, on account of the limita- 
tion of its faculties, and the endless number and variety of 
these olgects and events, cannot grasp and consider them 
all at once. Neither can it undertake to study successively 
each individual thing by itself; for a lifetime might be so 
spent, before we could obtain even a small fiuction of the 
knowledge which is requisite for the proper guidance of life. 
The first necessity, then, which is imposed upon us by the 
constitution of the mind itself, is to break up the infinite 
wealth of Nature into groups and classes of things, with 
reference to their resemblances and afiinities, and thus to 
enlarge the grasp of our mental &culties, even at the ex- 
pense of sacrificing the minuteness of information which 
can be acquired only by studying objects in detail. The 
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first efforts in the pnrsnit of knowledge, then, must be 
directed to the business of Classification. Peibaps it will 
be found in the sequel, that Classification is not only the 
beginning, but the culmination and the end, of human 
knowledge. 

We will first consider the mental processes throu^ which 
we gain a knowledge of real Objects, — that is, of Objects 
which coexist in space, leaving for subsequent inquiry the 
question, how far these processes must be modified in con- 
structing a science of Events which succeed each other in 
time. 

It has already been remarked, that the beginning of all 
knowledge is in single acts of the Perceptive or Acquisitive 
Faculty, which operates either through the external senses, 
thus constituting External Perception, or through that no- 
tice which the mind takes of what is passing within itself, 
this being denominated Consciousness, or Internal Percep- 
tion. In either case, one indivisible act of the Perceptive 
Faculty gives us to know only one phenomenon. A suc- 
cession of such acts relating to one Object fiunishes a num- 
ber of cognitions of the qualities or attributes of that Ob- 
ject; and these quaUties we unite together, and bind up 
into one whole, through the conception, which the mind 
fiimishes, of Syih^iancty or ikai in which the qualUiei inhere. 
Thus, suppose the Object presented is an apple ; the eye 
tells me that it is red ; the touch, that it is spherical and 
moderately hard ; the muscular sense, that it has weight ; 
the taste, that it is subacid, &c. ; and these qualities I unite 
into one whole by the conception of ime substance in which 
they all inhere, and call the aggregate thus formed apple. 
The reason why just these quaUties, and no others, are 
united into the whole is, that they all are, or may be, 
received at one time, under the same circumstances, and 
appear to proceed firom one Object, as they are referred bj 
me to one definite locality in space. 
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Take another instance from Internal Perception* I am 
conscious, either at once or in succession, of joy or pain, of. 
a thought, reminiscence, or volition, of a sensation of hun- 
ger, coldness, &c. ; and these separate Intuitions I put 
together into one whole through the Intuition, which enters 
into each of them, that they are mim^ or that they all be- 
long to the one person which I call mj/idf. Here, the Intui- 
Idon cSSeifh the unifying principle, or that through which 
the aggregation of many into one is accomplished, just as, 
in the former case, it was the conception of Substance. 

Manifestly, then, the first step towards the formation of 
science is a Synthesis, a putting together of th^ Matter of 
several Intuitions into that one whole which we call an 
Individual Object. This Object itself, though called an In- 
dividual, as if it were one thing, has in truth only a virtual 
unity ; it is really complex;, consisting of many parts and 
many qualities, which were at first separately perceived ; 
but having often been perceived together, or in combinar- 
tion, they become so firmly united that the perception of a 
few, p^haps of only one, of its parts or qualities immedi- 
ately calls up the imagination of all the others, that is, of 
the whole. Thus, I am said to perceive the apple, when, 
in ^t, I perceive only its shape and color \ but this shape 
and color immediately suggest all its other quaUties, and 
the complex Intuition thus formed, partly perceived and 
partly imagined, is what is called, though improperly, a 
single perception of one thing. The wholes thus formed 
are of all degrees of complexity, either having as many 
parts, qualities, and uses as a house or an intricate machine, 
or as few as a spot of purple cloud in the sky. They may 
be either real or &ctitious, the conception and belief of 
actual eadstence being one of the parts or elements of the 
former, but not of the latter.. Each of these wholes is, or 
might be, designated by a Proper Name, belonging to this 
one thing and to nothing else. 
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But as the number of such Objects and Names would be 
endless, we seek, as has been said, to bring them within 
the grasp of the mind by throwing them into groups and 
classes. The first step of the process directed to this end 
is the reverse of the former one ; we must now begin by 
Analysis. The many complex wholes, called Individual 
Otgects, which we have previously formed by a procedure 
so easy and so frequently repeated that we are almost un- 
conscious of it, must now be resolved into their constituent 
parts and properties, in order that, by an abstraction of 
dieir dissimilar elements and restricting the attention to 
those which aw similar, classes may he formed, all the 
members of which have some like or equivalent attributes. 
The process of Classification, then, is an Analysis immedi- 
ately followed by a Synthesis into groups, this Synthesis 
being directed by the Comparative or Elaborative Faculty 
of the mind, the chief function of which is the perception 
of relations, and especially the relations of likeness and 
unlikeness. Having formed one set of classes, called the 
Infimas Species, because they are composed of Individuals 
only, we then proceed, in an exactly sLar way, to gronp 
these groups into Genera ; and so on, erecting a hierarchy 
of Concepts, until we at least approximate a Summum 
Genus, or that thought which embraces all conceivable 
things. The highest generalization usually attempted is 
that which arranges all existence, whether actual or poten- 
tial, under the three heads, Man, the Universe, and God 
who is Absolute Being and Absolute Cause. 

Evidently, then, the universal procedure of Science is 
an Analysis followed by a Synthesis, the result of the 
whole being a more or less complete Classification. All 
the problems which Science has to solve may be reduced 
to these two questions : What Classes ought to be formed? 
and. Does this or that Object possess the special attribute or 
attributes which entitle it to be ranked under a certain 
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Class ? Isolated cognitions — the knowledge, for instance, 
that this particular attribute does, or does not, belong to 
this particular thing — are not entitled to be called Sci- 
ence, until thejr are arranged in some Class, or subsumed 
under some comprehensive Law. 

There is a concision in the applicatioh of the termst Anal- 
ysis and Synthesis, which may be best resolved by bor- 
rowing a passage from Sir William Hamilton. ^^It is 
manifest, in general, from the meaning of the words, that 
the term Analysis can only be applied to the separation of 
a whole into its parts; and that the term Syniliesi^can 
cmly be applied to the collection of parts into a whole. So 
far, no ambiguity is possible, — no room is lef^ for abuse. 
But there are different kinds of whoU and parts; some of 
tiie wholes, like die whole of Comprehension (called also 
ihe Metaphysical)^ and the whole of Extension (called also 
the Logical)^ are in the inverse ratio of each other; so 
liiat what in the one is B,part^ is necessarily in the other a 
whole^ It is evident, then, that the counter processes of 
Analysis and Synthesis, as applied to these counter wholes 
and parts, should fall into one, or correspond ; inasmuch as 
each in the one quantity should be diametrically opposite to 
itself in the other. Thus, Analysis, as applied to Compre- 
hension, is the reverse process of Analysis as applied to 
Extension, but a corresponding process with Synthesis; 
and vice versa. Now, should it happen that the existence 
and opposition of the two quantities are not considered, — 
that men, viewing the whole of Extension or the whole of 
Comprehension, each to the exclusion of the other, must 
define Analysis and Synthesis with reference to that sin- 
gle quantity which they exclusively take into account ; — 
on this supposition, I say, it is manifest that, if different 
philosophers regard different wholes or quantities, we may 
have the terms Analysis and Synthesis absolutely used by 
different philosophers in a contrary or reverse sense. And 
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this has actaaQy happened. The andento, in general, 
looking only to the whole of Extension, use the terras 
Analysis and Synthesis simply to denote a division of the 
Genus into Species, — of the Species into Indiriduals ; the 
modems, on the other hand, in general, looking only at the 
whole of Comprehensicm, en^loy these terms to express a 
resolution of the Indiridoal into its various attributes." 

The words analytic and igrUhetiOi Hamilton further ob- 
serves, ^^are, like most of our lo^cal terms, taken from 
Greometry " ; and the appUcati(ms of them in this scienee 
are t]pis admirably illustrated by Dr. WhewelL In diseur- 
rive processes of reasoning, he remarks, ^* we obtain our 
conclusions, not by looking at our conceptions steadily 
in one view, which is inJtmtiony but by passing from one 
view to another, like those who run from place to place 
{diMfwrws). Thus, a straight line may be, at the same 
time, a side of a trian^e and a radius of a circle ; and in 
the fir^t proposition of Euclid, a line is considered first in 
one of these relations, and then in the other, and thus the 
sides of a certain triangle are proved to be equal. And by 
this ^ discourse of reason,' as by our older writers it was. 
termed, we set forth from those axioms which we perceive 
by intuition, travel securely over a vast wd varied re^on, 
^d become possessed of a copious store of mathematical 
truths." In such geometrical reasoning, he continues, ^' we 
introduce at every step some new consideration ; and it is 
by combining all these considerations that we arrive at &e 
conclusion, that is, the demonstration of the proposition. 
Each step tends to the final result, by exhibiting some part 
of the figure under a new relation. To what we have 
already proved, is added something more ; and hence this 
process is called Synthem^ or putting together. The proof 
flows on, receiving at every turn new contributions from 
different quarters; like a river fed and augmented by 
many tributary streams. And each of these tributaries 
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flows from some definition or axiom as its fountain, or is 
itself formed bj the imion of smaller rivulets which have 
sources of this kind. In descending along its course, the 
synthetical proof gathers all these accessions into one com- 
mon trunk, the proposition finally proved. 

'^ But we may proceed in a difierent manner. We may 
begin firom the formed river, and ascend to its sources. 
We may take the proposition of which we require a ixwoL 
and 4 exa«.be whar^e supposition of its Lth i4>Ues. 
If this be true, then something else may be seen to be 
true ; and &om this, something else, and so on. We may 
often, in this way, discover of what simpler propositions our 
theorem or solution is compounded, and may resolve these 
in succession, till we come to some proposition which is 
obvious. This is geometrical Anaitfgis^ Having succeeded 
in this analytical process, we may invert it : and may de<- 
scend again, from L simple and Lwn propositions, to the 
proof of a theoreqii or the solution of a problem, which was 
our starting-place." * 

We have said that an Individual Object, as thought, is a 
Synthesis of parts and attributes. But it is not an arbi- 
trary Synthesis, — not a putting together of any elements 
whatever, such as mere caprice may have induced us to 
select. Imaginary Objects, it is true, may be thus built up 
at pleasure ; mere fancy may construct a centaur, a grifBui 
or any other imaginative creation, recognizing it at the mo«- 
ment to be unreal. But if acttud exi$tence is one of the 
elements of the combination, that is, if the Object thus 
thought is understood to be a real Object, our conception of 
it must be a Synthesis of such parts and properties only as 
we know it actually possesses. TnUh may be defined to 
be the conformity of our mental representations to the 
things which they are intended to represent ; and in Ap- 
plied Logic, where we are concerned not only with the 

* PhUom^ if the Induetm Samoa, Vol. I. p. 144. 
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Form, but with the Matter, of Thonght, truth is the chief 
object in view, — the first requisite of Science. The Syn- 
thesis in thought is true only when it corresponds to the 
combination which exists in nature. 

In like manner, the Classification which is to serve the 
purposes of Science cannot be arbitrary. In the construc- 
tion of Science, the first, and perhaps the most difficult, 
question which we have to answer is, What classes ought 
to be formed. ** The power of firaming classes," says Mr. 
Mill, *Ms unlimited, as long as there is any (even the 
smallest) difference to found a distinction upon. Take 
any attribute whatever, and if some things have it and 
others have it not, we may ground upon this attribute a 
division of all things into two classes ; and we actually do 
so, the moment we create a name which connotes the 
attribute " ; — as the class of white things, and that of 
things nat-^hite. " The number of possible classes, there- 
fere, is boundless; and &ere are as many actual classes 
(either of real or imaginary things) as there are general 
names, positive and negative together." 

The relations and connections of the various attributes 
with each other must guide us in selecting those upon 
which the Classification is to be founded. The purpose of 
the arrangement is, that all the individual objects included 
in any one class shall have as many common or similar 
elements as possible ; — that they shall resemble each other 
in numerous and important respects. Now it is found that 
certain attributes always carry along with them, or are 
constantly found in company with, many other attributes ; 
— not merely those which are necessarily thus connected 
as derivative firom them by necessary inference, but many 
others, of which we can only say that nature always puts 
them together. On the other hand, certain attributes 
have no such regular companionship, but are found indif- 
ferently in connection with entirely different sets of ele- 
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ments. Among inorganic bodies, for example, the metallic 
property is an instance of the former class ; among animals, 
the possession of a vertebrated column or backbone. There 
is good reason, then, for forming a class of Metals, and a 
class of Vertebrates, because we are sure that each of tliese 
classes will have many conmion properties, besides the sin- 
gle one &om which their name is deriyed. On ihe con- 
traiy, the same color or the same magnitude is not found in 
constant companionship with many other qualities, so that 
it would be comparatively useless to form a class of white 
objects, or a class of animals three feet high« Such classes 
would be found to include the most dissinular and hetero- 
geneous members. 

It is evident even from these few examples, that the 
quality selected as a principle of Classification is not usu- 
ally an obvious or conspicuous tndt. The casual observer 
would generally think that it was small and insignificant. 
Thus, the Botanist, disregarding the size, shape, and color 
of trunk, branches, and leaves, founds an important classi- 
fication of plants upon the minute and rudimentary cotyle- 
dons, or seed-coverings. All the Monocotyledons are En- 
dogens, and therefore have in common all the numerous 
traits of that great tribe or family ; while the Dicotyledons 
are all Exogens. On the other hand, the number and 
relative position of the stamens and pistils, on which lin- 
nseus founded his artificial system, are not found to be 
invariably joined with any important features in the organ- 
ization of the vegetable kingdom. It should be observed, 
however, that classifications are firamed for different uses ; 
and the peculiar nature of the purpose in view may justify 
an arrangement that would be otherwise indefensible. 
Thus, the alphabetical order is the only convenient one for 
a dictionary; but only such classifications of words are 
properly scientific as are found in Logic and Grammar. 

In order to carry on the Classification, and erect a hie- 
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larchy of Concepts of many ascending steps, it is absolutely 
essential that tiie Infima Species, or class first formed, 
should embrace only those individuals which have, at least, 
several common attributes. There must be, at least, as 

* many of these attributes as will fimush a Specific Differ- 
ence for each step in the ascending scale. 

Passing now firom the science of coexistent objects to 
that of events which succeed one another in time, we come 
upon a totally different principle of connection. In the 
former case, it was the Concept of suistance; in the pres- 
ent one, it is that of causatiath. It belongs to Metaphysics 
rather than to Logic to explain the peculiar nature of the 
relation of Cause and Efiect. Here it is enough to say, 
that the connection between them is conceived to be abso- 
lute or necessary ; where the Cause exists, the Effect must 
follow, and the presence of the Effect is inconceivable un- 
less the Cause immediately precedes it. But cav^mtion^ as 
well as suiMtanee, is incognizable through the perceptions of 
sense. In the outward world, at least, we never can per- 
ceive the nexusy the bond of union which compels the Effect 
to follow. We believe that it exists, and that the conneo- 
tion is a necessary one ; but we are compelled to infer its 
existence from the invariableness of the sequence in time 
between the two events. I£ heat is applied to wax, the 
wax always melts ; if poison in sufiicient quantity is taken 
into the stomach, the man invariably dies. Hence we are 
led to believe that the heat causes the melting, and the 

^ poison causes the death ; or, in other words, that the sub- 
sequent event is the necessary result of some power or force 
in the antecedent, which, though it cannot be perceived by 
us, inevitably produces this phenomenon. If heat be a true 
Cause, the melting of the wax must follow ; but as far as 
our experience, and, if human testimony may be believed, 
as far as all human experience has gone, the melting always 
does follow; therefore, the heat is the Cause. On such 
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reasoning^ as this, all our evidence of physical catisaUon — 
i. e. of Causation in the material universe — depends. But 
it is obvious that the reasoning is illogical and the evidence 
is insufficient. Human experience is limited; it extends 
only to a certain number of cases, — no matter to how 
many, as the number is certainly finite. Any number of 
iijstances of actual measurement would never satisfy the 
geometer that the three angles of a triangle mtut equal two 
rixrht angles. It is conceivable — nay, the case has actu*- 
S^h^ned-that, after one hunc^d millions of fiivor^ 
able instances occurring in uninterrupted succession, the 
hundred-million-and-first instance should be an exception, 
or one of an opposite character. Mr. Babbage tells us that 
his Calculating Machine may be so adjusted that, when put 
in regular motion by the descent of a weight, it will pre- 
sent to the eye successively the series of natural numbers, 
1, 2, 3, 4, 5, &c. ; that, if we should have patience and time 
to watch it long enough, we should find that it would 
present this series in one unbroken chain from 1 up to 
100,000,000, each term exceeding its antecedent by unity. 
Now an induction extending successively to 100,000,000 
terms, without a single inconformable instance being dis- 
covered, would be regarded by most persons as equivalent 
to a demonstration that the law of the series was universal 
or absolute. But in fiu^t, the next number presented, 
after 100,000,001, instead of being 100,000,002 would be 
100,010,002, and the next term would be 100,030,003. 
Human experience, then, as it is limited to a finite number 
of cases, can never establish an absolute law, or prove that 
a certain result is necegsaty. As the very idea of Efficient 
Causation involves that of the necesMry consequence of the 
Efiect, it foUows that the range of human experience in 
the material universe does not extend to the discovery of 
Oaqses properly so called. 
In all the Physical Sciences, then, eavMxiion should be 
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understood to mean only coTistaTit cor^undAon in time. We 
cannot even declare that this conjunction is absolutely 
invariable; all that can be said is, that it Jtas been invari* 
able so far as human observation has extended, and we 
may firmly believe that no instance will ever be found to 
the contrary. But this is not a necessary belief; its con- 
tradictory neither violates any Law of Thought, nor any of 
the primitive and ineradicable laws of human belief. The 
assumed invariability of what are cafled " the laws of na- 
ture " rests upon no foundation whatever but uniform ex-- 
perience, and is absolutely certain, therefore, only to the 
extent of that experience. That a Law of Nature may here- 
after be violated, or be altogether changed, is not merely 
conceivable; we say as much as that of any Judgment 
which does not contradict one of the Axioms of Pure 
Thought. Such a violation or change must be pronounced 
to be possible^ though not probable. Our only reason, for 
instance, for beKeving that sugar always will be soluble in 
water, and that powdered chalk, under the same circum^ 
stances, will always be insoluble, is, that, though a vast 
number of experiments hare been tried, we have not, as 
yet, known or heard of one instance to the contrary. 

But in the strict meaning of the word cause, — that is, 
efficient cause, — what is called the Law of Causation is 
absolute ; it is, in the strictest meaning of the term, impos-- 
sible that any event should take place without a true 
Cause. I do not say that the contradictory of this Law 
would violate any Axiom of Pure Thought ; for as we are 
now concerned, not with the Form, but with the Matter, 
of Thought, these Axioms are inapplicable. But it may 
be said that the Law of Causation is held to be inviolable 
by what I have here called " the primitive and ineradicable 
laws of human belief." It is, for instance, just as impos- 
sible for us to believe that an event should take place with- 
out a Cause, as it is to believe that any particular space 
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shotdd be annihilated, or tbat what I am now conscious of 
does not really exist as a mental phenomenon. He who 
can believe that space has limits or boundaries beyond 
which there is no space, or that he himself does not exist 
as a thinking being, may also believe that a physical event 
can take place without a Cause ; no sane person is capable 
of crediting either of these propositions. 

The distinction here established would seem to authoruse 
some change of the phraseology usually employed in Phys- 
ical Science. What has hitherto been denominated, not 
only by physicists, but by people generally, a cause^ might 
more properly be called a constant condition^ of the phe- 
nomenon. What the physical inquirer is really in search of, 
when he is inquiring after what he calls^ the caiise of any 
event, is a constant antecedent of it, which, being discovered, 
will ever afterwards enable him, should not the sequence 
of antecedent and consequent be altered, (and of this he 
justly entertains no fears whatever,) to predict the recur- 
rence of the phenomenon. To him, the Law of Causa- 
tion, to adopt Mr. J. S. Mill's language, means only this : 
** For every event, there exists some combination of events, 
some given concurrence of drcmnstances, positive and neg- 
ative, the occurrence of which will always be followed by 
that phenomenon." Under this view, the so-called Laws 
of Nature might more properly be denominated General 
Facts, as the word " law " generally implies what is abso- 
lute or necessary. But as any sweeping change of scien- 
tific phraseology is hardly to be expected, the language 
heretofore in use must continue to be employed, though 
under protest from those who understand the impropriety 
of its application. There may be Laws of Nature which 
are absolutely invariable ; but it is certain that none such 
have been, or ever can be, discovered. Human science is 
merely aUe to establidi certain General Facts, which are 
indisputably true only to the extent of our experience. 
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We shall hereafter examine some of the reasons whidi 
have caused a higher degree of certainty and generality 
to be attributed to these Facts than thej actnallj deserve. 

It is manifest from what has been said, that Science is 
made up of two sorts of cognitions, — those in which the 
objects are given as contingent phenomena, and those in 
which the objects are given as necessary fiskcts or laws. 
The former are called empiricaly as they are derived from 
experience, and are true only to the extent of that experi-* 
ence. Their origin is also said to be aposterwri, because 
they are tub9$qiM9vt to experience. The latter are said to 
h^ a prim in origm, for although first manifested on occ»- 
sion of experience, they are truly prior to it ; for if they 
had not previously existed, as native to the mind and in^ 
wrought into its very constitution, experience itself would 
not have been possible. We have already had examples 
of such, in our notions of wbiiance^ caiise, 9pace^ tme, &c. 
These may be expressed, as here, each by a single term 
which is significant of one act of the mind, — an indivisiUa 
Intuition or Thought ; or they may be resolved into (Moe 
or more Judgments, as statements of neeesmry laws. Thus, 
the cognition of mbOance nuiy be resolved into this Law, 
that every real aUrilnUe or qwaUty presupposes some sulh 
stance in which it inheres, Cause^ as already mentioned, 
furnishes the universal and absolute Law of Causation, that 
every physical event or change must have a cause. The In- 
tuition of space yields many necessary Judgments, thus: 
Every physical objed mugt eodst in space ; Space is inde^ 
structible^ even in Thought^ as a whole^ or in amy of its parts; 
Space is boundless; <&c. The notion of Kme also is re* 
solved into several necessary laws, thus : Every event musA 
take place at some determinate point m time; Time necesson 
rUy flows on in one contimums lapse ; Time is botmdUss 
both before and after^ or, as the Schoolmen say, both a 
parte ante and a parte post; &c. 
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These niecessary Laws must be regarded as mere ex- 
^eations of their respective a prini cognitions ; • they are 
not inferences from such cognitions, but are involved in 
them, so that it is impossible to Iiave a fiill and adequate 
conception of the one — that is, to ftilly understand the 
meaning of the term — without the other. In neither 
form, as one conception nor as a judgment, can they be de- 
rived from experience ; for experience can ordj tell me of 
wbut is true in certain cases, — namely, those cases which 
I or other persons have actually witnessed; while these 
Laws are known to be absolutely true for all cases past, 
present, and foture. All the maxims of experience are 
rever^le in thought; that is, I can conceive that their 
opposites or contraries should be true; — I can conceive, 
£xr instance, that fire should not bum, that water should 
not drown, that stones should &U upwards instead of down- 
wards, that ^^ when the brains were out, the man should 
iwi die." But these necessary cognitions a priori are not 
reversible in thought ; I cannot conceive that an attribute 
should exist without a substance, or that space should be 
annihilated, or have limits affixed to it, or that a physical 
event should take place without a Cause. Moreover, as 
has been said^ these cognitions are prerequisites of experi- 
ence, without which experience itself would not be possible. 
As no body can exist without space, no quality without a 
substance, I could not have my first experience of either, 
— ^that is, I could not know body to be body, or quality to 
be quality, — unless these cogniticms were already present 
to the mind, although then fir$t drawn out and made dis- 
tinct to consciousness. As the capacity of being exploded 
must be conceived to exist in the gunpowder before the 
actual explosion can take place, although this capacity was 
latent up to that moment, so the cognition of ynice must 
have been in the mind before we could have a conception 
of bod^^ and the cogniticm of tirney before we could have 
that of an events since every event must be ui time. 
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And yet these cognitions are not, like the Axioms which 
we formerly considered, mere Laws of Uumght; for they are 
necessarily apprehended as actual and inmiataUe Laws of 
real things. It is true, that the attribution of these Laws to 
actual phenomena is an act of thought ; so is all cogniticm, 
whether of external events and things, or of abstract uni- 
▼ersal principles. BeriLeley and other Idealists, then, who 
hold diat what we call external realities exist only in 
the mind, may consistently nuuntain that these a ^n 
cognitions are merely necessities of thinking thus and so. 
But the Realist, who believes in the objectiye validity of 
our external perceptions, who holds that things are what 
they seem to be, cannot consistently deny the objective 
reality of those Forms and Laws without which any external 
existence would be impossible, — which are, in fact, neces- 
sary conditions of the reality of such existence. Hence I 
cannot but regard Kant's elaborate attempt to reduce these 
cognitions to mere Laws of Thought as inconsistent with fasa 
own doctrine. He affirms that we have no knowledge of 
external realities, and are, therefore, incompetent to pro- 
nounce whether they do, or do not, possess certain attri- 
butes ; and yet he declares that ^^ thingis in themselves " 
have a real existence apart from our thoughts. He admits 
the distinction between naumena and phenomenoj betwe^i 
things as they are and things as they appear, and asserts 
the reality of the former, though they are wholly incogniza* 
ble to our minds. But if they are absolutely incognizable, 
how does he know that they do not exist under the Laws of 
space, time, and Oause ; and if they are real, how can they 
exist except under those Laws which are the conditions of 
all reality ? To deny the objective validity of these Laws 
is to contradict the primitive testimony of consciousness, 
and to cut away the foundations of all philosophy, whether 
dogmatic, critical, or sceptical, by impeaching the correct- 
ness of those principles and arguments by which the sceptic 
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liimself attempts to show the reasonableness of his doabts. 
I have no better and no other reason for affirming that two 
straight lines cannot enclose a space, than for pronouncing 
that space itself exists in some other manner than as a 
mere law of the perceptiye &c^ty. The doctrine of the 
Idealists is at least intelligible ; for I can imagine the an- 
nihilation or non-existence of objects in space; bat the 
non-existence of space itself is literally unthinkable. It is 
a mere paradox to assert the reality of the objects, whose 
exffitence is contingent, and deny that of space, which 
exists by necessity. And the argument is worse than the 
doctrine which it is offered to support ; since the only rear- 
«m aUegad for believing space and time to be unreal, is the 
impossibility of thinking that they are unreal. 

In conformity with what has been said, it might seem 
that the doctrine of the formation of Science would prop- 
erly &I1 into two great divisions ; the one relating to the 
acquisition of Contingent knowledge by means of expe- 
rience, and the other to the attainment of necessary 
knowledge by the development and application of those 
primitive truths which are revealed to us in the very con- 
stitution of our minds. And, in a certain sense, this divis- 
ion exists. Geometry and Arithmetic, as the sciences of 
continuous and discrete quantity, are applied most directly, 
and in their purest form, to the conceptions of space and 
time, in which these two modes of quantity are most 
clearly manifested, not being modified or confused by the 
presence of other attributes. The lapse of time cannot be 
conceiTed or expressed except by the idea of number, or 
discrete quantity; and the extent of space, in like mamier. 
is necessarily conceived as continuous quantity. And in 
both cases, our ccmception of pure quantity is most distinct, 
because there are so few other attributes of space and time 
with which it might become conAised. But these two 
sciences are not restricted to the consideration of pure 
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qNice and time, and do not exhaust our oonceptiong of 
them. They relate to n^^aoe and time only so &r aa 
these are magnibude9^ or things to he meiunired ; and they 
rekte to everydiing else, » /or /ortA « any other Hung i, 
susceptible of measurement. Mathematics itself is the 
scienee of relatiye magnitude. Thus, Algebra, which is 
the highest form of mathematical generalization, is the 
science of pure magnitude, or quantity in the abstract, and 
thus includes both Geometry and Arithmetic since iU 
parinciples and formulas are alike and indiscriminsftely ap~ 
plicaUe both to space and time. Thus the exfunesm-on for 
the square of the sum of two quantities, (a-j-i)^B==^ + 
iab -f- i^, holds tme alike for continuous and discrete 
quantity, for space and time ; since it is equally an exprefr- 
sion of the truth, that the square erected upon the sum of 
two lines may always be resolred into two smaller squares 
and two rectangles, corresponding to the formula ; and also 
of that which is only another aspect of the same truth, 
riz. tiiat the arithmetical expression for the square of the 
sum of two numbers may be resolved in precisely the same 
manner. 

It does not appear, then, that what are called tiie de« 
monstrstive sdences owe their altribute of logical certainty 
1 to the peculiar nature ei the subjects about which they are 
conversant. It is not because space and time are at once 
necessary omceptions of tl^ intellect and immutable laws 
of real tilings, tiiat ihe matiiematician is able to build up 
his vast &bric of pure truths, which are absolutely certain 
and are independent of any verification by experience. 
The science of pure quantity, which seems to me the only 
proper definition of mathematics, is also the science of real 
things, but so far only as these are affected by quantity 
and thus subject to measurement, and so &r only as this 
measurement is executed witii that ideal precision and 
accuracy which are presupposed in every mathematical 
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investigation. The necessary and a priori cognitions of 
the human mind do not constitute a department of science 
by themselves, but are interwoven with the empirical ele- 
ments of our knowledge. Their office is not constitutive) 
but regulative. They determine the limits of the under^ 
standing, pi*escribe its fiinctions, and regulate its belief. 
Whatever is apprehended under the relations of Quantity, 
is subject to the immutable laws of Quantity. Whatever is 
known as an evei^t or change, is governed by the necessary 
laws of CaiisaUty and Time. Attributes or qualities axe 
apprehended undel* the law of Substance, which determines 
the mode of their existence. It is only by abstraction, or 
disjoining in thought what cannot be separated in reaHty, 
that a separate science can be created of necessary cog- 
nitions a priori, as in tliat branch of Metaphysics which is 
called Ontology. 

Going back to the physicist's conception of Cause, that 
is. Invariable Antecedence, we observe that the method of 
distinguishing invariable sequences from accidental ones is 
by analysis. Every event has many antecedents and a 
crowd of concomitant circumstances. We seek to ascertain 
which of these are necessary conditions of the phenomenon 
by analyzing them ; that is, by trying the experiment oVer 
again, leaving out each time one or mc»?e of the attendant 
circumstances ; if the same result still follows, the circum- 
stances thus left out are not the causes which we ace in 
Search of, but were only accidental concomitants, that did 
not at all aspect the issue. Proceeding in this manner, 
step by step, we come at last to some of the (original ante- 
cedents, which being omitted, the event no long^ takes 
place. Then, in common parlance, we are said to have 
discovered the eaiMe of the phenomenon; strictly speak- 
ing, it is only, so &r as we know, its invariable antecedent, 
or a condition of its existence, — perhaps only a condition 
of our knowing that it exists. The whole method is ten- 
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tative, and is evidendy exposed to error, as it is only an 
application of that falUcions mode of reasoning which has 
been exposed as the sophism poH koc^ ergo propter hoc. 
Hence, the conclusion is not held to be established for the 
purposes of science, until the experiment has been tried, or 
the observation repeated, under every possible variety of 
circumstances. But a large experience, especially if con- 
firmed by some analogy between this phenomenon and 
otiiers that are known to foUow similar antecedents, may 
establish the ccmclusion beyond all reasonable doubt. 

'As our knowledge of the ph^iomena of succession in- 
creases, the Concepts which we form of individual objects 
and classes of objects become larger and more complex. 
Our conception of any corporeal thing must include not 
only those obvious qualities, such as shape, color, specific 
gravity, texture, &c., which it manifests on nearly all 
occasions, but the changes to which these are subject when 
it is brought in contact with other substances under differ- 
ent circumstances, and also tiiose changes in other bodies 
of which its presence may be a constant antecedent. 
" The ideas," sajrs John Locke, " that make up our com- 
plex notions of corporeal substances are of these three 
sorts. First, the ideas of the primary quaHUes of things, 
which are discovered by our senses, and are in them even 
when we perceive them not; such are the bulk, figure, 
number, situation, and motions of tiie parts of bodies, which 
are really in them, whether we take notice of them or no. 
Secondly, the sensible secondary qtuiUties^ which, depend- 
ing on these, are nothing but the powers those substances 
have to produce several ideas in us by our senses ; which 
ideas are not in the things themselves, otherwise than as 
anything is in its Cause. Thirdly, the aptness we consider 
in any substance to give or receive such alterations of 
primary qualities as that the substance so altered should 
produce in us different ideas fix>m what it did before ; these 
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are called custive and pasmve powers ; all which powers, so 
far as we have any notice or notion of them, terminate 
only in sensible simple ideas. For whatever alteration a 
loadstone has the power to make in the minute particles of 
iron, we should have no notion of any power it had at all 
to operate on iron, did not its sensible motion discover it ; 
and I doubt not bat there are a thousand changes, that 
.bodies we daily handle have a power to cause in one 
another, which we never suspect, because they never ap- 
pear in sensible effects." 

" Powers therefore justly make a great part of our com- 
plex ideas of substances. He that will examine his com«- 
plex idea o£gold^ will find several of its ideas that make it 
up to be only powers ; as the power of being melted, but 
of not spending itself in the fire, of being dissolved in aqiui 
fegia^ are ideas as necessary to make up our complex idea 
of goldt as its color and weight ; which, if duly considered, 
axe also nothmg but different powers. For to speak truly, 
yellowness is not actuaUy in gold, but is a power in gold 
to produce that idea in us by our eyes, when placed in a 
due light ; and the heat which we cannot leave out of our 
idea of the sun is no more really in the sun, than the 
white color it introduces into wax. These are both equally 
powers in the sun, operating, by the motion and figure of 
its sensible parts, so on a man, as to make him have the 
idea of heat^ and so on wax, as to make it capable to pro- 
duce in a man the idea of white." * 

A fourth class of the elements that form our Concepts of 
individual objects consists of the Rdation» in which these 
oljects stand to other things. These, of course, are num- 
berless, and therefi>re are a great source of the indistinctness 
and imperfection of this sort of knowledge. Every object 
may be compared with every other object in nature, and 
inih every Concept which the mind has previously formed ; 

* Esaotti on Human UnderOanding, Book II. Chap. 23, §§ 9 and 10. 
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and of the coantless Bektions thus brought to our notice, 
manj are essential to an adequate knowledge of the related 
object Most of Aristotle's Categories are an hnperfect 
attempt to classify these Relations, and place them under 
their summa genera. Some of them, such as tiliose of 
Quanti^, Place, and Time, are definite and admit of accu- 
rate determination ; as such, they are the ol^ects of the 
Exact Sciences. Others, like those of Quality, Posture, 
«nd Modes of Being, Doing, and Suffering, are whdQy 
indeterminate, at least in this respect, thai their Tarioua 
•sorts and degrees ave shaded into each oilier impeireeptiblj, 
^r without any natural lines of demarcation* These, of 
course, can be grouped into classes only in some rough 
and «rbitr.ry ^ay, the divisions not being m«-ked oat hy 
nature* As our knowledge of them is thus yacue and 
incomplete, onr conclosiZ^^r infer«>ees concen^ d»m 
must be uncertain, and the Sciences under which they fidl 
may be said to be occupied with Contingent Matter* 

In Applied Logic, the test of the adequacy of a Conc^ 
is its more or less complete enumeration of the essential 
qualities of the real thing, or class of things, which it de^ 
notes* Any attempt to ascertain and enumerate aU of 
these empirically, or by successive obeerFations and ei^ii- 
ments, is hopeless ; a lifetime would not suffice to accmna- 
late more than a small fraction of such knowledge of a 
single object* Thus, its actire and passive powers, as 
they are termed, or, more prc^riy, the fixed Bdbitions of 
antecedence and consequence which subsist between the 
changes afiecting it and those a^cting all other substances, 
could be ascertained only by placing it in juxtaposition with 
every other thing singly, and with every conceivable com- 
binaticm q£ other things. Apply heat or water to some <nie 
substance taken separately, and only two or three aeries of 
changes would be observed, such as its greater or less fiisi* 
bility, solubility, absorption of heat or fluid, capability of 
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being oxidized, &c. But apply the same agents to it in 
combination with one or more other substances, and series 
of very different phenomena may be manifested. By rear 
son of the endless number and variety of such possible 
observations and experiments, the results of diem in a vast 
majority of cases being individual truths of no special inter- 
eat or importoace. no one can think of engaging in them by 
detail^ or with a view of exhausting the round of possible 
inquiry a^d triid; and hence our knowledge must always 
fall infinitely short of the truth of things* The miost im- 
portant single fiicts of this character now known to nuui 
were accidentally discovered ; they are the fruits, not of 
study and research, but of mere chance. Hence we sel- 
dom know the history of such discovmes, or the person 
who made them. Centuries after the attractive power of 
magnetic iron had been known, some one, we know not 
who, hs^pened to observe its polarity, or quality g£ ppintr 
ing constantly to the north ; and the result was the invenr 
tion of the mariner's compass. The ancients were fiunih'ar 
with the obvious qualities of nitre, sulphur, and charcoal ; 
but some obscure alchemist, some time in the fourteenth 
century, happened to mix them together in the right pro^ 
portions, and the explosion which ensued taught the world 
the secret of gunpowder. The art of printing was hit 
upon by a similar lucky chance. Yet ^^ these three things," 
says Lord Bacon, ^* to wit, Printing, Gunpowder, and the 
Mariner's Compass, have changed the whole face and state 
of things throughout the world ; the first in literature, the 
second in warfiire, the third in navigation ; whence have 
followed innumerable changes ; insomuch that no empire, 
no sect, no star, seems to have exerted greater power and 
influence in human affidrs than these mechanicaji discov- 



enes. 



But as much the greater number of casual observation^ 
of individual things reyeal only unimportant relations and 

15 T 
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qualities, there is no encouragement to pursue and record 
tiiem methodically^ in the hope of hitting at last upon 
some one of interest and value. Yet Lord Bacon, misled 
by a few brilliant examples, such as those just cited, seems 
to have required, as the first step towards carrying out his 
new system of inductive research, a ^^ Natural and Experi- 
mental History, sufficient and good, as the foundation of 
all." This "History" was to be a complete record of 
individual observations and experiments, omitting nothing 
on account of its seeming triviality and obviousness, to be 
subsequently digested into " Tables and Arrangements of 
Instances, in such method and order that the understand- 
ing may be able to deal with them." * Upon this vast 
store of crude material, towards fiimishing which he him- 
self made a respectable beginning in his Butoria NixturaUs 
et Experimmlalis ad c<mdendam Philo9ophiam^ and his Syl- 
va SylvaruTn^ or a Natural IRstory^ all the subsequent pro- 
cesses of his Inductive Method were to be expended. 
"Since there is 80 great a nnmber and army of particu- 
lars," he observes, " and that army so scattered and dis- 
persed as to distract and confound the understanding, little 
is to be hoped for from the skirmishings and slight attacks 
and desultory movements of the intellect,, unless aU the 
particulars which pertain to the subject of inquiry shall, 
by means of Tables of Discovery, apt, well arranged, and 
as it were animate, be drawn up and marshalled ; and the 
mind be set to work upon the helps duly prepared and 
digested which these Tables supply." f 

Bacon fidled to observe that the minds of all men natu- 
rally and inevitably proceed in great part by this method, as 
is evinced by the construction of language. As we have 
seen, all words properly so called are only the General 
Names of the groups and classes into which we marshal 
and digest our individual observations; — yet with this 

• Ncmm Organon, Book II. Aph. x. f H. Book I. Aph. cU. 
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improvement npon the system that Bacon recommends, 
that the Concepts thas framed include only the original 
and essential attribates, the oth&rs being left out as of no 
account^ and needlessly burdening the memory by their 
vast number. If experiment or casual observation should 
hereafter determine that one of these omitted elements is 
really of interest and importance, it will then henceforward 
constitute an integral part of the Concept. Every one's 
notion of the magrut now includes its attribute of polarity. 

Derivative attributes, it has been mentioned, are not 
expressly included in the Intension of a Concept, because 
they are implied and virtually contained in their primaries. 
Thus, the numberless properties of every geometric figure 
are reduced, in the Concept which bears the Name of that 
figure, to the two or three qualities, constituting its Defini- 
tion, fi'om which they may all be derived by necessary infer- 
ence a priiori^ or without the aid of actual observation and 
experiment. Down to the time of the Baconian reform in 
the processes of physical science, it seems to have been 
imagined that individual substances or bodies, like geo- 
metric figures, had each its one or two eaaenticd properties, 
which being known, all the others could be immediately 
deduced from them by a purely logical process, without 
any aid from experience. This, in fact, was the meaning of 
the word essence^ that internal constitution of a body which 
makes it what it is, or fi*om which all its attributes neces- 
sarily flow. Change the essence of the body, then, and you 
tliereby change all its properties. To the eye of Omni- 
science, doubtless, there is such an essence ; but it must 
ever remain unknown to man's finite capacities, on account 
of the endless number of unknown attributes with which 
it is intermingled. Those qualities alone appear to us 
essential which are known to be constantly associated with 
a few others, either because these others can be deduced 
from them by necessary inference, or because they have 
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always been fetmd together in a large experience. In the 
latter case, of course, the conclusion is contingent or un- 
certain, being necessarily true only to the extent of our 
previous observation. In the former case, the conclusion 
is absolute, if, by the hypothesis, all other qualities are 
excluded firom the Concept except those which are cer- 
tainly known. In geometry, for instance, the Concept or 
definition of any scdid body includes only its shape and 
magnitude, and supposes that these are accurately deter- 
mined; abstraction is made of all its other qualities, be- 
cause these are not susceptible of perfect determinatioB, 
and we know only finom experience how &i they associated 
with each otJier. 

If the Matter of Thought, then, includes real existences, 
^hsuch objects and events as are actually presented to us 
in nature, our conclusions respecting them, being derived 
only fix>m experience, must always be subject to doubt. 
As we know them only imperfectly, oar inferences respect- 
ing them can never be logically certain. But if the Con- 
cepts are limited to imaginaiy objects, consisting only o£ a 
few perfectly determinate quidities, our conclusions respect- 
ing them will be absolute, though they will be applicable 
only in the realm of pure abstractions. Bacon was right, 
then, in maintaining that ibe Physical Sciences, so ftr as 
they extend to the knowledge of real objects, are dep^ident 
solely upon observation and experiment. ^'Man, being 
the servant and interpreter of Nature, can do and under- 
stand so much only as he has observed, either in fact or in 
thought, of the course of Nature ; beyond this, he cannot 
understand or do anything." 

We can now see what are the preliminary classificaddns 
upon the formation c£ which all Science depends, and can 
point out the principles which regulate this formation. 

1. We foim classes of real ihmgs or Natural Objects, 
ananging them according to Hie similarity of their attri- 



APPLIED LOGia 841 

bates, and selecting by preference, as the basis of the clas- 
sification, those qualities which are invariably found con- 
joined with the greatest nomber-of other uniform qualities ; 
as the presence of one of these constant elements enables 
us to infer, in anticipation of experience, that it will be 
found in conjunction with those others. The science of 
Natural HiBt<»y, in its various departm^its, consists exclu- 
sively of such classifications, together with such descriptions 
and definitions as are subsidiary to them. 

2. We classify the quaHtiei themselves, according to 
their similarities, irrespective of the real objects in which 
they inhere. Thus, we form classes of colors, sounds, 
shape, and dimension, degrees of consistency, specific grav- 
ity, &c. Sometimes a single set of these arrangements is 
found important enough to be made the basis of a distinct 
science, as in the case of Acoustics and Optics ; mo]» fre- 
quently, several sets <^ them are grouped together for 
scientific consideration, as is the case with the dhemical 
qualities of substances. 

3. We classify evenJt% accordiog to the uniformity of 
their succession in time. These, if regarded as merese- 
qu^ices of phencmiena, may be referred to the subsequent 
head of Relations ; if regarded as the active or passive 
powers of bodies, they may be placed under the preceding 
head of Qualities. A ccmstant order of successicm is often 
erroneously supposed to be a necessary sequence, because 
the mind superadds in such cases its pure conception of the 
necessary relaticms of Cause and Effect ; and hence sciences 
based upon such classifications are improperly termed 
sciences of causaticm* Sever^ departments of Physics, 
such as the sciences of Mechanics and Hydrostatics, and 
some divisions of the moral sciences, such as Politics and 
Civil History, are made up chiefly i£ classifications of this 
sort. 

4. We classify the rdatifyM of things, irrespective of the 
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other Qualities and differences of the things related. Thus, 
Geography is, in the main, a classification of the Belaticxis 
of the different portions of the earth's surfiice to each other ; 
Astronomy takes a similar view of the Relations between 
the different members of the solar and stellar systems. A 
large portion of the sciences of Law and Politics has regard 
to the different Relations which subsist between hmnan 
beings, such as those of husband and wife, parent and 
child, rulers and subjects, countrymen and aliens, &c. 
The mind takes special cognizance only of a very few of 
Ae countless Relations which comparison and reflection 
bring to light. We select those only which happen to be 
of special interest to us, through the guidance which they 
afford for our fiiture conduct, the wonder and curio^y 
which Ihey excite, or the bearing which they may have in 
any way upon our welfare. 

It is not meant that each one of the Classes and Sciences 
which we form consists exclusively of one or the other of 
the four species here enumerated. Indeed, the division 
itself is a very imperfect one, for the Dividing Members, 
as we have intimated, do not exclude each other ; a Cob'- 
cept of Real Things includes a view of their Qualities, their 
active and passive Powers, and their Relations; and the 
two latter may be comprised under the name of Qualities. 
But these four, s(»netunes separately and sometimes in 
ccMnbination, are the elements which we group together 
into classes, out of which those higher classes, or hierar- 
chies of Concepts, which we eaU Sciences, are subsequently 
erected. In every case, the classifying principle is simi- 
larity, or uniformity of succession, those Objects and Quali- 
ties being united which resemble each other in certain 
respects, and those events being reduced to the same head 
which uniformly follow one another under similar circum- 
stances. The education of every human being consists in 
the gradual acquisition of a large stock of tiiese elementary 
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Concepts, which are tac^ht to him in learning the uae of 
his mother-tongue, while exercising at the same ti)he hia 
powers oi observation and r^ection. 

The advancement of Science depends on the success of 
the attempts which man is constantly making to enlarge, 
and improve the dassifications which are the bases of these 
Concepts. By detectbg hitherto unobserved similaritiea 
and conjanctions in time, we extend the generalizations 
and reduce the number of classes, thereby bringing the 
infinitude of objects and events which nature offers us 
more nearly within the grasp of the human intellect 
^metimes the principle itself^ or the Ground of Division, 
which determines the classification of a whole set of phe- 
nomena, is altered; as we find a greater number of the 
attributes of these phenomena to be in constant companion- 
ship with some one or more traits hitherto disregarded as 
of little account, a differently constituted hierarchy of Con- 
cepts, founded upon these traits, is adopted. This may be 
called an improvement in the Method, rather than an 
actual enlargement of the domain, of Science. Thus the 
Natural System was substituted for the Linnsean classificar 
tion of plants, and an improvement almost equally exten- 
sive was made by Cuvier in the arrangement of the ani- 
mal kingdom. But most of the questions and problems 
which Science encounters in its progress rdate to suo- 
eessive improvements and extensions o£ the classification 
which, in all its main features, was long since formed, and 
not to the substitution of an entirely different one in its 
fdace. The fixedness of language, which stereotypes, as it 
w^re, the names and phraseology appropriated to the old 
division, is a great obstacle to the introduction of a new 
one, which would require a new set oE words. The prin- 
cipal object of the researches of Science is to determine 
whether this or that object, or class of objects^ has the 
special characteristics which entitle it to be placed in a 
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certain class, and therefore tb be eallecl by the name of 
that class. For instatice : — Is the lightning to be phced 
in the class of electrical phenomena ? Can the revolution 
of the planets be reduced to the phenomena of fiilling 
bodies? Is light the nnduktory movement ci an ether? 
Are the processes of ingestion and assimilation reduciUe 
to the ordinaiy action of chemical a£kiities t Ought the 
itelaticm of a motiire lo a volition to be dassed ^with the 
i^elaticms of cause and effect, or with those al mere ante- 
cedence and iKmsequ^Qce ? 

' Such questions reli^, for the most part, not to some one 
object o^ event, but to whole classes of phenomena, and 
therefore presuppose a classification already fcHined* Some-' 
times, indeed, one partictdar phenomenon of an anomalouis 
dharacter may now be observed for the first time; and 
then the purpose of the inqtiiry is, to refer it to its proper 
dieuss, and call it by its right name. But such inquiries be- 
Iiong usually to the edticaticm of a child, who has not yet 
acqmred the amount <^ knowledge long since possessed by 
his elders, and embodied by them in language through the 
appropriation of names to the different Concepts. But 
Science advances almost exclusively by the resolution of 
piloblems which concern whole classes of objects, and a 
sibgle phenomen6n is observed and experimented upon 
oiily sis a typical specimen of its class, and therefore, as 
teading to iioncltisions which affect all that are called by 
the same name. Thus, Franklin experimented with his 
kite upon a particular thunder-cloud, but only because this 
one represented to his mind the whole class of mete(m>- 
logical phenomena whose characteristics he was investi- 
gating. This, indeed, is the difference between the intel- 
lect of a common man and that of a philosopher. The 
ktter ffies at once to generalities ; thfe fiMtner wonders at 
the individual case, and seldom goes beyond it. 

^^From the mcmient an isolated feet is discovered," says 
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Hamilton, ^^ we endeavor to refer it to o&e^ facts wliidi it 
resembles. UntQ tliis be accompliahed, we do not view k 
as uaderstood. This is like case, for example, witb sulphur, 
which, in a tsertain degree of tenq)erature, melts like other 
bodies ; but at a higher degree of heat, instead of eyapo- 
nting, again consolidates." Another example may be 
taken from the General Fact, which some will cafl a Law 
ofNatare, that aU bodies give oat heat on pwsii^ from a 
gaseous to a liqnid, or from a liquid to a solid, state ; in 
other words, that contraction of balk is attended or occa- 
sioned by loss of heat, and expansion ef bulk by addition 
or absorption of heat* Yet clay is known to ocmtiact from 
lihe application of heat ; and though water 'Contracts in bulk 
when it is coding do¥m to as low a temperature as 40°, yet 
aa it ftlls below that point it expands again, and in the 
act of congelation there is a sudden and considerable in- 
crease of bulk. Our natuial love <^ unily, or disposition 
to reduce corresponding phefioastena to one class or Law, 
does not allow us to rest in tibte consideration that such 
leases are anomalous, or isolated exoeptions. We seek 
eitfaer for a new expression of the Law, which shall cover 
also l^ese apparent excepti<ms, or for the discoyeiy c^ 
sonie attribute of these now isolated cases which shall 
harmonise them with the Law as already expressed. When 
the fitcts tese thus generalized, or brou^t together under 
one Concept and name, ^^ our dkcont^it is quieted," Ham- 
ilton continues, ^ and we consider the generality itself as 
tantianunmt to an explanation. Why does t^ ^pl^ ^1 
to the ground ? Because all bodies gravitate towards each 
other. Arrived at this GeaoeiHl Fact, we inquire no more, 
although igmurant now., as previoufily, of the cauie of gravi- 
tation ;• for gravitation is fiothing more than a name for a 
General Fact, the why of which we know not. A mystery, 
if recognized as universal, would no longer appear myste- 



rious." 
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We now see how it is that the saccessive disooveries, 
and consequent enlarged and improved generalizations, o£ 
Science are embodied, as fiutt as they are made, in lan- 
guage, so that we learn them through the simple mode of 
graduallj acquiring the use of our mother tongue. This is 
done to some extent by the actual introduction of new 
words and names, these being necessary to designate the 
new groups and Concepts which the improved classification 
requires. But it is effected still more largely by modifying 
and enlarging the connotation of words already in use. 
For a time, these new elements of phraseology are in cur- 
rent use <mly among a small circle of scientific inquirers, 
whose labors have made them necessary. But gradiolly 
they creep out into the ordinary dialect of the market, the 
parlor, and the newspaper, and are naturalized there, and 
taught to children as &st as children learn to speak. How 
much more knowledge is now necessarily acquired in learn- 
ing the use of the English language, than was gained fi^om 
such learning only one or two centuries ago I 

The same considerations of interest and convenience, of 
immediate relation to the curiosity or the physical wants 
of men, which determine us to classify and name some 
of our individual observations and experiences, to the ex- 
clusion of many others, also guide us in the selection of 
those groups of Concepts which we enlarge, develop, and 
methodize into distinct Sciences. As many objects and 
events do not need to be classified because they are not 
worth remembrance, so the classification of many otibers 
needs not to be extended beyond the first and most ele- 
mentary stage, because a Science elaborated out of them 
would neither interest us nor minister to our necessities. 
We do not chronicle petty occurrences, we do not study 
out and subsequently generalize the insignificant relations 
of unimportant objects to each other. But as circum- 
stances change and knowledge is enlarged, what formerly 
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seemed trivial often asstimes a new dignity and interest, 
or is unexpectedly found to be subservient to some gr^t 
purpose. A new Science, or department of Science, is thus 
formed, perhaps to be carried up by subsequent discoveries 
and generalizations higher than any of those formerly cul- 
tivated. How many new departments of study and re- 
search have thus been opened within the last few genera- 
tions I The Sciences of Geology, Ethnology, Comparative 
Philology, and Political Economy are hardly more than a 
century old. The modems know more than the ancients, 
not so much because they know the same things more pei^ 
fectly, as because their investigations are extended over a 
larger range of objects. 

Hence it is easy to see why the numerous attempts that 
have been made to classify the Sciences, and thereby to 
jeduce them into one complete and orderly system of 
human knowledge, have not been more successftd. The 
Sciences have not been formed <m any predetermined and 
systematic phw, with a view of covering the whole ground 
of inquiry ; but they have grown by a natural and irregular 
development, corresponding both to the ever increasing 
wants and stimulated curiosity of those who prosecute 
them, to the different aptitudes of the various classes of 
objects to be digested into system and divided by obvions 
lines of demarcaticm, and especially to the fodlily with 
which our conclusions respecting these objects may be 
drawn without the aid of observation and experience. 
Such a survey of all that is possible to be known, com- 
pared with all that is actually known, as Bacon attempted 
to make in his treatise on the ^^ Advancement of the Sci- 
ences," must always disclose, as it did to him, many lacunoBj 
or gaps which it is necessary to fill, before man can be said 
even to have entered upon all the avenues which lead to 
truth. Divisions of the Sciences, like those which have 
been devised by Bacon, Locke, Ampdre, Comte, Wilson, 
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and odiers, most always be imperfect, or, if they approxi* 
mate completeness, must always indicate at least as many 
blanks as iliere are departments already occupied^ Whether 
we tiy to distribate the Tarious branches of knowledge, as 
Bacon did, according to the different faculties of the mind 
which they respectively call into play; ois ^th Locke^ 
accord&ig to the several ends in view ; or, with Descartes, 
as followed by Comte, aoccaxling to Ae order of their de-^ 
velopment, as determined by their degrees of simplicity ; — 
some Sciences w31 appear redundant, odiers as defective, 
and many as having an eqnaMy good title to be ranked 
under two or three different headfr. 

As one of the best specimens of these attempts at 
tjassification, we may take Dr. Thomson's account of the 
arrangement proposed hy Comte, on the ba»s <^ Descartes'a 
^aphenism, that knowledge should advance from the simpler 
to the more complex phenomena. 

^* Mathematics, or the science of quantities, is at once the 
most simple in its elements and the most g^eral in its ap- 
plication, entering, more or less, into all the sci^ices of Na* 
ture, and constituting almost the whole of that which comes 
next it in the order of dependence. Astronomy, or die 
science of die heavenly bodies, is ike application of mathe- 
matical truths to the laws of matter and motion ; matter 
and tbe motions of material bodies being the new concep- 
tions which belong .to this science. Physics, being the 
science, or rather group ci sciences, which is conversant 
with the general laws of the world, so fer as fliey relate to 
beings without life or orgaiiiwrlidn, would come next ; and 
it imports, in addition to the conceptions of Astronomy, 
-those of light, of heat, of sound, of electricity, of magnetism, 
and many others. Chemistry would rank ifiext, which is 
the science of the decomposition and combinations of the 
various substances that compose and surround the ^artfa. 
Next in order of complexity would rank Physiology, founded 
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on the additional conceptioa of vegetaUe and suaimal ]ife« 
To this wbuld sttCGiBed Anthropologj*, or the science of 
man's nature ; and to tSiis, Sockl Sd»nce, which ascertains 
tiie laws that govern men when oymbined in cities and na- 
tions. Each ^f ihese departments may be divided into 
nmaj brandies ; as Physics into Acousties, Optics, Elec- 
tnciity, and the Uke ; or Social Science into Morals, Poll* 
ticai. Political Econcniiy, Law, and the like. 

^^ On comparing scientific works, difierences in the mode 
of leaching the same sulgect beccHne apparent* In one, 
the pore theory of Astronomy is presented ; in another, the 
striking features of its historical progress as a science, widi 
speculations on the historical sequence of the phenomena 
themselves ; in a third, the practical apphcafions of which 
the Science admits in respect to the comfort and progress of 
mankind. This threefold mode of treatment runs through 
all the Sci^Qces, and in a tdbie of ihem might well be ex- 
pressed. The classificatioQfi would thus embody all that is 
valuable of anoiliBr system of dasses, that according to the 
purpose towards which the Science was directed. 

^^ Aclasaofication which advances on Descartes's prindple, 
from the more simple to the more oxnplejc subjects, which 
commences from the hotions of extensicOi and quantity, 
and proceeds throng material things up to living, intelli'- 
^eist, and m<>ral agents, 6izght to eomcide with the order 
in which the sciences tbeEmselves hav^ reat^hed maturily*. 
And this it certainly d<)esL Martliematics had made good 
its ground when Astronomy wai yet in its in^cy ; Physics 
began to obtain a sure footing later than either ; whilst the 
Sciences which relate to Life are still very immature ; and 
some of the main problems of Social Science are yet mat- 
ter of controversy even in our own days." 

It is an obvious imperfection of this scheme, that it takes 
no notice of the numerous branches of that Science, Natu- 
ral History, which, as it depends solely upon observation, 
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and thus gives us onr first knowledge of all the objects of 
study, would seem to constitute the basis of all the other 
Sciences. In explanation of this defect, Comte remarks, 
^^ we must distinguish between the two classes of Natural 
Science ; — the abstract or general, which have for their 
object the discovery of the Laws which regulate phenomena 
in all conceivable cases ; and the concrete, particular, or 
descriptive, which are sometimes called Natural Sciences 
in a restricted sense, whose function it is to apply these 
Laws to the actual history of existing beings. The fiest 
are fimdamental ; and our business is with them alone, as 
the second are derived, and, however important, not rising 
into the rank of onr subjects of contemplation. We shall 
treat of Physiology, but not of Botany and Zo<flogy, which 
are derived from it. We shall treat of Chemistry, but not 
of Mineralogy, which is secondary to it." But this remark 
is inconsistent with the previous assertion, that this order 
of classification ^' coincides with the order in which the 
Sciences themselves have reached maturity." In the order 
of time, certainly. Zoology and Botany had been cultivated 
to a considerable extent before men had obtained more 
than the crudest notions of the physiological processes of 
animal and vegetable life ; just as Civil History, the basis 
of another department, had been very fully treated before it 
first suggested the idea o£ Social Science. In what may 
be called the logical order, or the order of ideas, howev^ 
it is true that the Sdenoes which embody principles and 
general results take precedence of those which afford only 
the material of knowledge. 
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CHAPTER XI. 

DEHONSTRATIYE REASONING AND DEDUCTIVE EVIDENCE. 

WE have already said, that the principal object of the 
researches of Science is, to determine whether this 
or that object, or dass of objects, has the special character- 
istics which entitle it to be placed in a certain class, and 
called bj a certain name* 

Most of such questions, if thej relate onlj to one things 
or to a very few things, are answered directly, and with- 
out difficulty, by observation or intuition. We answer one 
of them, in fiust, whenever we perceive any object and call 
it by its appropriate Common Name. For instance ; — this 
thing which Tnow hold in my hand I call s.pen^ a rose^ or 
an (y^ple^ because I perceive that it has the attributes which 
are the Marks connoted by that name. In like manner, I 
pronounce the animals now before me to be doffs^ hartes^ or 
caws^ according as I recognize their distinctive qualities. 

Writers like Dr. Brown, Mr. J. S. Mill, and Mr. Bailey, 
who have laboriously attempted to restrict the range and 
depreciate the utility of the Syllogistic process, have seem- 
ingly failed to notice the fitct, that we must reason syllogis- 
tically whenever we use language with any perception of 
its meaning, — that is, when we call anything by its appro- 
priate name. If I had not already spread out before my 
mind the Marks which constitute the Intension of the 
Concept apple<f or rose^ I could not designate the object 
now presented to me by that appellation. This process of 
reasoning, which we are performing almost every moment 
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of our lives, and therefore so quickly and easily that its 
several steps are taken almost unconsciously, is thus spread 
out into the formal process. 

The Concept or Class-notion apple has, as Marks, a 
nearly spherical shape, a red color, a moderate hardness, 
and a certam smell ; 

This object has all these Marks ; 

Therefore, 4his olgect is an apjde* 

This is what Hamilton calls Reasoning in Intension, for, 
in each of the Premises, the Predicate is contained in the 
Subject Moreover, the Reasoning is not only logical, — 
i. e. yalid in Form, but it is also Demonstrative, — i. e. abso- 
lutely certain in respect to its Matter. It is Demonstrative, 
because the Major Term, which is here the Subject of the 
Major Premise, is a Ccmc^ or Class-notion, which, being 
a mere creation of the mind, cannot have any otiier Marks 
or qualities than thosie which we voluntarily attribute to it. 
As we know by Intuition, that the object has all the Marks 
which we included in the t^oncept, it is certain that it 
should be designated by the name of that Concept, — that 
is, that it should be included under its Extension* 

On the other hand, if the Reasoning is made to concern, 
not a mere Concept in the mind, but a class of real things^ 
which, as we have seen, always have an unknown and un- 
knowable number of qualities and relations, then I cannot 
be sure that the object in question possesses oS these quali* 
ties, but can oidy doutbtftdly infer that it has oS, because I 
know that it possesses eame^ of the more important of them. 
An element of uncertainly is introduced ; the Reasoning 
ceases to be Demonstrative, and becomes merely Probable 
or contingent. For instance;-^ if, in tiie Major Pr^niae 
of the preceding Syllogism, we say, not "the Concept or 
Class -notion appfe," but *^AU apples ^^ — t. e. All the 
actual objects which we have been accustomed to call ap^ 
pies — " have a nearly spherical shape, a red color, a mod- 
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etate hardness, and a certain smell " ; llien, though ^* this 
object has all these Mari&s," I cannot be snre that ^^ it is an 
apple." It may be only a wax counterfeit, and &q decep- 
laon would instantly be detected by the taste^ which quality 
was not included in the enumeration. The Reasoning is 
still valid in Form, but the Major Premise is &lse ; it cov- 
ers up the Fallacy fictce universalitatu. In order to be 
sure that an object is properly ranked under a given class, 
we must be certain that it contains aU the original and 
e9$entidl fualities of the olyects denoted by the class^ame ; 
and this certainty, in the case of real ikmg9^ is unattain- 
able. In our conception, we may arbitrarily restrict the 
meaning of the word apple^ so as to exclude the quality of 
Uute; and in this sense^ the wax counterfeit is properly 
eaBed 9ca apple. But in speaking to others, the word 
would be understood to signify all the qualities possessed 
by the real things, viz^ this sort of fruit ; and in this mean-^ 
ing) die Wax substitute is not an apple. 

We can now see why the Reas(»iings of the mathema- 
tician are Demonstrative, while those of the zoologist, the 
botanist, and other naturalists who deal only mth real 
things, are merely Probable or contingent. The Form is 
always die san^ ; Reasoning, as such, must always be 
Syllogistic; and when the rules of Pure Logic are duly 
observed, tlie Consequence, or the mere deduction of the 
Conclusion from the Premises, must be absolutely cer- 
tain. The difierence^ then, concerns the Premises only, 
the truth of which, as we have seen, is not guaranteed by 
the principles of Logic. The universal rule, that the Midr , 
die Term must always be distributed, requires that the 
predesignation aU^ or rwne^ should appear in at least one 
of the Premises. Now, our knowledge of real things is 
derived solely from experience ; and experience, as has 
been mentioned, must be restricted, from its very nature, 
to a limited number of examples. In respect to real ob* 
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jects and events, it can never extend either to the inclu- 
sion or the exclusion g£ aU; it can never pronounce wtth 
certainty either upon aU^ or tume. Only with reference to 
a certain class arbitrarily formed by the Understanding, — 
to the very things which I am now thinking of, or which 
I have actually observed, and to none others, — to the 
things which are included under this Definition, and to 
these only, — can the finite understanding of man, so fiur 
as it is enlightened only by experience, safely pronounce 
upon aU or nans. Without such limitations, naturalists, 
and all others who seek to educe Science fix>m mere expe- 
rience, can never speak of off or none, without felling into 
the FsHacyfietcB univeriaUtatU, 

The mathematician deals only with certain Concepts of 
Quantity, whether continuous or discrete, which are pre- 
cisely limited and determined by the Definitions that he 
employs. The propositions which he establishes do not 
concern circular objects and triangubr objects, which are 

things as conceived by the Understanding, and which are 
restricted by their Definitions to the possession of those 
qualities only which Thought voluntarily attributes to 
them. Hence, the conclusions which the mathematician 
forms respecting them are not liable to be vitiated by the 
intrusion of any unexpected and counteracting elements. 
Any theorem, therefore, which is proved of onej must hold 
good of ofi; any property which cannot belong to one^ can 
be possessed by nane^ of the class thus defined. The same 
ipeasure of certainty which the student of nature obtains 
by Intuition respecting a single real object, the mathe- 
matician acquires respecting a whole class of imaginarjr 
objects, because the latter has the assurance, which the for- 
mer can never attain, that the single object, which he is 
contemplating in Thought, is a perfect representative of its 
whole class ; he has this assurance, because the whole dan 
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trists only m Thought, and are therefore all actuallj before 
him, or present to consciousness. For example; this bit 
of iron, I find by direct observation, melts at a certain 
temperature; but it may weU happen that anoAer piece 
of iron, quite similar to it in external appearance, may be 
fusible only at a much higher temperature, owing to the 
unsuspected presence vnih it of a little more, or a little less, 
carbon in composition. But if the angles at the basis of 
tibis triangle are equal to each other, I know that a corre- 
sponding equality must exist in the case of every other 
figure which conforms to the Definition of an isosceles 
triangle ; for that Definition excludes every disturbing ele- 
ment. The conclusion in this latter case, then, is Univer^ 
sal, while in the former, it can be only Singular or Par- 
ticular. 

Oondusions which are demonstratively certain and abso- 
lutely universal can be obtained only when we are reason- 
ing about abstract conceptions. In the case of natural 
objects and events, which can be hbown only through ex- 
perience, we approximate universality and certainty in rea- 
soning only by the aid of Induction and Analogy. The 
lack of certainty is a consequence of the lack of univer- 
sality. No doubt aflfects the few instances which I am 
now actually observing, or which are present to sense or 
consdouffliess. Of these, I am as certain as of any conclu- 
sions in arithmetic or geometry. The doubt comes in only 
when I attempt to extend the conclusion from iomey which 
I have examined, to aU others, of which I know nothing, 
except from testimony. Induction, or Analc^. And this 
doubt is inevitable ; no matter how many cases have been 
examined, experience can never extend to oZZ. The fieust 
that all matter gravitates, or has weight, is a truth which 
rests upon as large a testimony firom experience as has ever 
been collected. Tet the chemist will readily admit that it 
is not only conceivable, but we may almost say proboNej 
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that some of the imponderable agents, as thej are called,-*^ 
heat, light, electricity, &c.,-^nia7 at last be found to be 
material ; and the astronomer has not jet proved entirel j 
to his satis&ction, that the law of gravitation is universal 
thron^ont the stellar system. From Ihe nature of the ease, 
he would saj, the &ct does not admit of abscdute proof. 

It appears, then, that the range of Deductive reasoning 
and Demonstrative jvoof is not confined to pure Matfae^ 
matics. Whenever the olgeets about wluoh we reason are 
pure Concepts, or mere Greations of the intellect, strictly 
limited by Definition, and thus guarded against reference 
to things actually existent in Nature, our conclusions re* 
specting them, if obtained in strict uniformity with lo^cal 
rules, are as absolute as the truths ct the multiplicatioa^ 
table. But Mathematics, it must be admitted, afford vastly 
the larger number of conclusions of this class ; in no other 
science is Demonstrative reasoning either carried so &r, or 
so firuitful in results. This peculiarity seems to be due 
to the nature <^ those Concepts, quantitj^^ 9pace^ and fimn^ 
ber^ with which the mathematician deals. Two of these, 
qiuxntity and ntCTTiier, are miiversal attributes, as they belong 
to all tfaii^s, both to objects of sense and consciousness ; and 
die third, 9pam or extension, is an attribute of all external 
things. Tliey are suggested to us on a greater variety of 
occasiom than any odier qualities, and thus are mate 6i:e- 
quent objects of contemplation, and more fiilly determined. 
^^ Propositions conoeming numbers," as Mr. Mill observes, 
^^ have this remarkable peculiarity, that they are proposi- 
tions concerning all things whatever, — all objects, all ex* 
istences of every kind, known to our experience. AH 
things possess gnaatity; consist of parts which can b« awa- 
bered; and, in Aat character, possess all the properties 
which are called properties of numbers." 

Again, the various modes, properties, and relations of 
quantity, tpace, and numier admit of being more aocuratelj 
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defined and dearly determined than these of any other 
class of ideas ; they are separable from each other by lines 
of demarcation that cannot be overlooked or mistaken. 
DiiFerences of degree, with which we are chiefly concerned 
in the case of all other qualities, are not by any means so 
definite, as they are shaded into each other by impercep- 
tible gradations ; their minute diflferences are inappreciable 
either by the senses or by the understanding. But the 
difference between two quaniitieef whether of number or 
extension, may be reduced as low as we please, and still 
remain as distinct to pur apprehension a3 if it were world- 
wide. 

But the chief peculiarity of these three Concepts, which 
causes Ihem to afford so broad and firuitfiil a field for De^ 
monstrative reasoning, is the measureless variety of accu- 
rately determinable relations in which all their modes stand 
to each other. Any one quantity stands in a perfectly con- 
ceivable ratio — whether it can be exactly expressed in 
numbers or not — to every oilier quantity, and also has a 
coundess number of peculiar relations in which it stands to 
many at once. Attempt to encunerate, for instance, the 
properties of the number 9; — that it is the square of 8, 
the square-root of 81, the double of 4^, the half of 18, 
&c., — and we soon abandon the undertaking in despair. 
And when we come to think of the relations of these rela- 
tions, as in the doctrine of proportions, it becomes evident 
that the properties of quantity are too great to be num- 
bered. The field of investigation is infinite. 

These innumerable and perfectly definite relati(»is, which 
subsist between distinct quantities, fiimish an inexhaustiUe 
ntunber of Middle Terms, through which we obtain, by 
Mediate Inference, such Conclusions as are not apparent at 
a ^ance, or by direct Intuition. When the geometer, f<ur 
instance, cannot determine directly the distance from one 
-pcint to another, he constructs a triaji^le, the base of which. 
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with its adjacent angles, as accessible, can be easOj meas- 
ured ; and he can then deduce the required distance, or 
the height of the triangle, from the known relations which 
exist between it and the quantities which he has thus di- 
rectly determined. In like manner, the value of one or 
more unknown quantities, symbolically represented in an 
algebraic equation, is deduced from some of the given rela- 
tions which subsist between them and the known quan- 
tities, with which they are taken in connection. Indeed, 
the peculiar frmction of algebraic science is to determine 
general relations between different groups and classes of 
magnitudes, these general ratios, proportions, and analyses 
being subsequently applied by the geometer and the arith- 
metician to the solution of particidar problems. The mere 
construction of a geometrical diagram enables us to see the 
use which is made of one or two hnovm relations between 
several quantities, as means of determining indirectly of(her 
relations between them which cannot be directly meas- 
ured. The diagram is only a means of making clear to 
our apprehension the fiwt, that the same straight line, ot 
length already determined, is at once the base of a triangle, 
the radius of a circle, the side of a square, &c. ; then this 
line may be used as a Middle Term, or means of proving 
syllogistically what the other properties and dimensions, 
hitherto imascertained, of this triangle, circle, and square 
must be. Thus to ascertain a new property of a former 
olgect of Thought is to advance a step in the classifications 
which the mind is continually forming, enabling us to refer 
this object, perhaps hitherto anomalous, to its proper class. 
The diagram, indeed, is a Singular instance ; but what it 
enables us to discover is a General Truth ; for, as already 
remarked, we know that this one instance is a perfect rejv- 
resentative of its whole class, since that class exists only in 
our Thought, and is therefore perfectly known. The little 
triangle which I am contemplating as drawn on paper cor- 
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responds perfectly, in all partieuiarB that eon be easentiaifor 
the Measofdnff^ to the magniiScent one, having as its base 
line the diameter of the earth's orbit, which the astrono- 
mer, when he would determine the distance of a fixed star, 
imagines to be erected in the heavens. 

These considerations appear to me to evince very clearly, 
that the peculiar cogency and fruitfulness of mathematical 
reasoning do not arise, as Kant maintains, from the &ct 
that it concerns nothing but Space and Time, and that 
Space and Time exist only in our minds. The sole object 
of this sort of reasoning seems to be quantity in its various 
fonns; and reasoning would be equaUy Demonstrative, if 
it related to any other single attribute of things considered 
abstractly, or as we conceive it apart from all other proper- 
ties with which it is united in the actual constitution of 
things. The fact that Quantity is a universal attribute, be- 
longing to all objects of Thought whatever, explains the 
broad scope and general applicability of mathematical rea- 
soning ; while its peculiar fruitfulness, or the vast number 
of truths which it brings to light, appears to proceed from 
the countless number and definite character of the relations 
which subsist between different quantities. No other attri- 
bute presents itself so universally, or in modes at once so 
numerous and so distinct, capable alike of indefinite aug^ 
mentation and diminution. The field is boundless, and we 
advance over any portion of it with Ihe precision and cer- 
tainty in eveiy movement which, admit neither error nor 
doubt. 

The views which have now been presented enable us to 
reftite the doctrine, originally proposed, as Mr. Stewart 
thinks, by Leibnitz, that the certainty of madiematical 
reasoning depends upon the fact, that all the evidence on 
which it is supported may be resolved, in the last analysis, 
into the perception of identity; — "the innumerable vari- 
ety of propositions which have been discovered, or which 
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remain to be diacovered in the science, b0!ng only diverBi<* 
fied ezpressicms of the simple formula, a=s a*" It is true 
that this theory eorrectly presents the /(9rm, not only of 
mathematical reas<»iing, but of all reasoning whatever ; 
for we have shown that every Affirmative Judgment, in a 
certain sense, or with reference to the denotation (^ the 
Concepts which it concerns, is an equation of its two 
Terms. The formula, ^ is ^, to which all conceivable 
Affirmative Judgments may be reduced, is resolvable, m 
thii sefMe, as £ equals J., into A^bsA. But tiie peculiar 
cogency of mathematical evidence cannot be explained by 
the possession of an attribute which does not distinguish it 
from Moral Beasoning. In reference to the cmnoiatum 
of its Terms, a Judgpient does not express an equationi 
but the inclusion of an object in a class, and the eonse^- 
quen't possession by that olgect of the peculiar att^bates 
of that dass. In this sense, the signification is, not that 
the Subject eqiuxls the Predicate, but that it po89e99efi one 
or more of the attributes of the Predicate, or possesses the 
Predicate itself as one of its own attributes. The doctrine 
which we are c<»isidering owes its plausibility to a con<- 
fusion of the significance of these two very different words, 
identiijf and equivalence. When the ge<Hneter proves the 
area of a circle to be equal to that of a triangle having the 
circumference for its base and the radius for its altitude, 
he certainly doea not mean that it is identical with such a 
triangle, but only that it is equivalent to it in a single re* 
spect, — viz. in magnitude; they are not identical, for, in 
ehapet they are wholly unlike. Take even a simpler case, 
which seems more nearly resolvable into an expression of 
identity : 4 = 2 -{- 2. Even here, the meaning is not that 
the two members of tibe equation are identical, but only 
that the Concept or group f<mr is equivalent in ime respect 
— viz. the possession of an equal number of units — to 
the two groups two and two. It is plain that one group 
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cannot be identicai with two groups, or that two distinct 
acts of the mind, each conceiving or grasping together two 
units, cannot be literally the same thing as one mental act 
conceiving fo%ir. 

The essential distinction between Pure and Aj^lied 
Mathematics consists in this, that, in the former, our 
thoughts never go beyond the conception of pure qua$i^ 
tityj or magnitude in the abstract, considered in either of 
its two modes, 9paoe or number; while in the latter, the 
additional qualities of weighty attractiion^ impenetrdbUitjf^ 
dastidty^ density, and many others, are brought in, not 
merely as they are conceived in the mind, but as they 
actually exist, or are manifested, in real thinge. These 
qualities also, so fiur as they are viewed ih the former light, 
that is, abstractly, as mere Concepts strictly limited by 
Definition, may be reasoned about demonstratively ; though 
it is only in respect to their qwmJbity that the reasoning wiU 
have any wide range, or be fruitful in conclusions, since 
they have not the numerous and distinctly conceived rela- 
tions which subsist between the innumerable degrees of 
Quantity. But if viewed as actual qualities of real things, 
our knowledge of them is derived merely fixim experience, 
and must therefore be subject to all the limitations and im- 
perfections of knowledge so derived. No Judgments con- 
cerning them can be absolute or universal ; they are objects 
only of Probable Reasoning. Previous to experience, we 
could not attribute weight to any material substance, much 
less to all such substances; that erety particle of matter 
should attract, would seem no more probable than that it 
should repel, every other particle. This is the source of 
Dr. Whewell's error; because weight, attnuiion, trnpene^ 
trdbUity, &c« can be conceived abstractly, and tlierefore 
be strictly limited by Definitions, and so reasoned about 
demonstratively, he maintains that the Physical Laws of 

Motion are necessary truths, and '* capable of demonstra- 

is 
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tkm, like the traths of Greometiy." So they are, if viewed 
«8 mere Concepts, not necessarily having anything cor- 
responding to them in the outward universe. But if re- 
garded as Phyrical Laws, expressing the actual phenom- 
ena of real things, they are mere educts from experience, 
can be reasoned about only Inductively, and rest solely 
upon Probable evidence. 

J)eduetion is not a happily chosen word to indicate the 
characteristic feature of reasoningr from Universals to Par- 
ticolara, » canlT«Ii8tingnbhed &L Indu^, whereby we 
reason from Particulars to Grenerals. In the Syllogism 
which expresses the Form of the latter process, the Con- 
dnsion is as much a deduction from the Premises, as in 
the former case. We may speak of a Law, or general rule, 
as deduced from several individual &cts, with just as much 
propriety as of facts as deduced from the Law. In either 
case, the Conclusion may be said to depend upon the Prem- 
ises in this sense, that the latter authorize us to proceed to 
the former. But it is a mere figure of speech, and not a 
very happy one, to speak of the Conclusion as so involved 
inthe Premises, that the one can be drawn out qf, or de- 
ducedj from the other. The process is rather an expliea" 
tian of what was previously in the mind, whereby two acts 
of Thought are brought into harmony with each other. 
The Subsumption either includes one or more individuals 
in a class, or excludes them from it ; and the Conclusion 
then states explicitly what is virtually or implidtly thought 
in that act of inclusion or exclusion. The process of rea- 
soning is not so much a mode of evolving a new truth, as 
it is of establishing or proving an old one, by showing how 
much was admitted in the concession of the two Premises 
taken together, or what follows from the act of bringing 
them into harmony. The Conclusion is not authorized by 
either of them taken singly. 

Hence it is a still graver mistake, and one which has 
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given rise to much misunderstanding, to speak of the Con- 
clusion as deduced from one of its antecedents, from the 
Major Premise only. A Sumption or General Rule is a 
necessary part of every Syllogism ; but it does not by any 
means follow, that this Rule alone implicitly contains all 
the particular Conclusions which are ordinarily said to be 
drawn out of it. The Conclusion is drawn in accordance 
with the Rule, and the latter may, in one sense, be said to 
afford a proof of the former, inasmuch as it evinces that 
the ConcIu8i<ni, if the truth of the Minor Premi9e or SuIh 
sumption is granted^ cannot be denied without overthrow- 
ing a general principle the truth of which is presupposed, 
as resting upon the evidence eidier of Intuition, or of a 
Primary Law of Thought, or of previous Demonstration. 
In one sort of Immediate Inference, that of Subaltema- 
tion, the Premise may be rightly viewed as containing the 
Conclusion, as a whole contains one of its parts, and the 
latter may therefore be held to be deduced from the for- 
mer. But the relation between the Subaltemans and the 
Subaltemate is very different from that which subsists be- 
tween the Sumption and the Conclusion in a case of Mediate 
Inference. In the latter case, the gist of the reasoning 
does not depend upon any Maxim or First Principle, but 
upon the discovery of a Middle Term, with which both 
Terms of the Conclusion are separately compared. This 
Middle Term is the name of a Class, and the new truth 
which is developed by the reasoning consists in the Sub- 
sumption of the Subject of the Conclusion into that Class, 
and the consequent discovery that it possesses all the attri- 
butes or properties which are connoted by its Name. For 
example : — the geometer, wishing to ascertain the size of 
a certain angle, finds that it is one of the angles of an equi- 
lateral triangle ; this is the Subsumption, and when it is 
accomplished, the discovery is really made and the problem 
solved, for the Conclusion that the angle measures. 60° im- 
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mediatelj follows, tn aecordomee with the General Tmtlis 
already demonstrated, that the three an^es of an equilat- 
eral triangle are equal to each other, and that their sum is 
180°. But no manipulation, no analysis, of these Truths 
preyiouslj demonstrated would enaUe him to evolve firom 
them, without the aid of the classification given in the 
Minor Premise, the measure of this particular angle. 
When the Sumption, instead of heing, as in this case, a 
General Theorem previously demonstrated, happens to he 
one of those Maxims which are called Axioms in Geome- 
try, it is still more evident tiiat it is a meagre and barren 
Rule, from which no fruitftd and significant Conclusion 
can properly be dedueecL 

I accept, then, to its full extent, the doctrine originally 
propounded by John Locke, and adopted and defended in 
our own day by Dugald Stewart, that the Axioms of Ge- 
ometry, and the other very general maxims which are 
usually considered as First Principles in our researches, 
- are not the foandations on which fmj of the Sdences are 
built, nor at all usefiil in helping men forward to the dis- 
covery of unknown truths." If -Reasoning were an organcm 
of cUseavertfj a means for the advancement of truth, its char- 
acteristic feature would appear in the Subsumption, which 
places the Subject of inquiry, hitiierto anomalous, or of 
uncertain classification, under a Concept, or, what is tiie 
same thing, in a class, the attributes of which are known ; 
and the proof tiiat it possesses one or more of the attributes 
of that class then appears by citing the General Rule, 
which is the Major Premise. In otiier words, each of tiie 
two Premises in a Syllogism has its own appropriate fiine- 
tion ; tiie Minor announces a discovery, a new truth, which 
is always a trutii of classification, and the Major cites an 
Axiom, or some other general role, previously well known, 
which jn'oves some consequence of this new truth, or en- 
ables us to acquiesce, with more or less confidence, in the 
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annovncement of this consequence. If the Major is an 
Axiom properly so called, or a truth previously demon- 
strated, — in either case, having absolute universality and 
certainty, — then the Condusion, if the Subsumption is 
correct, is demonstrated ; but if it is merely a general rule 
obtained by Induction or Analogy, the Conclusion is merely 
probable. 

The correctness of this analysis will appear, I think, 
£com an examination of either of the following Syllogisms* 

1. AU electricity may be silently drawn off fhnn any diarged 

body, by bringing near to it a sharp-pointed rod. 
Lightning is electricity. 
.*. Lightning may be so discharged. 

2. The nervous fluid will not travel along a tied nerve. 
Electricity will travel along a tied nerve. 

.*. Electricity is not the nervous fluid. 

3. All alternate angles made by one straight line cutting two 

parallel lines are equal. 
ABC and B C E are alternate an^es. 
•*. A B C and B C E are equaL 

4. Thin^ which are equal to the same thing are equal to each 

oth^. 
A B and B C are each equal to C D. 
.*. A B and B C are equal. 

5. Happiness is desirable. 
Virtue is happiness. 

.*. Virtue is desirable. 

It is evident that no one of the Greneral Rules which 
form the Major Premises of these Syllogisms can be ^^ at 
all usefiil in helping men forward to the discovery of un- 
known truths." The real discovery is announced in the 
Minor Premise, and the connection of the two Premises in 
one act of reasoning is the means of proving the Conclu- 
sion, and of assuming it into its proper place under the 
Greneral Rule. It does not appear, then, that Reasoning 
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as such, or as an act of Pore Thonght, is a means for tbe 
advancement of knowledge. This doctrine, indeed, follows 
immediatelj from the principles that have been already 
laid down. Reasoning as such is one of the processes of 
pore Thonght which determine the Farm^ bat not the Jfa^ 
toTy of onr knowledge. The Matter of Thonght is ob- 
tained by Intuition, — by observation through the senses <»r 
throii^h consciousness. The tact or truth thus discovered 
is {mni(mneed in the Subsumption, not as first made known 
by it, or as deduced from what was previously known, but 
in order to he proved through the Reasoning process; that 
is, to he brought into harmony toiA our preoums knowledge 
as stated in the Major Premise^ and that the same conse- 
quences may he attributed to it whi(Ji are already knoum to 
foUow from dU the. eases included uTider that generai state- 
ment. 

Accordingly, what Hamilton remarks of the whole doQ;- 
trine of hope may be applied to the theory of Reasoning, 
which IB but on^ of the departments of this science. We 
cite again, in reference to one of the parts, what has been 
already quoted in reference to the whole. ^^ An extension 
of any science through [pure Reasoning] is absolutely im- 
possible ; for, by conforming to the logical canons, we ac- 
quire no knowledge, — receive nothing new, but are only 
enabled to render what is already obtained mo« intelligi- 
ble by analysis and arrangement, [Reasoning] is only the 
negative condition of truth. To attempt by mere [Reason- 
ing] to amplify a science, is an absurdity as great as if we 
should attempt, by a knowledge of the grammatical laws of 
a language, to discover what is written in this language, 
without a perusal of the several writings themselves. But 
though [Reasoning] cannot extend, cannot amplify, a sci- 
ence by the discovery of new facts, it is not to be supposed 
that it does not contribute to the prepress of science. The 
progress of the sciences consists not merely in the accmnu- 
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lation of new matter, but likewise in the detection of the 
relations subsisting ainong the materiab accumulated; and 
the reflective abstraction bjr which this is effected " must 
follow the laws of Reasoning. 

We are now prepared to understand and appreciate 
Locke's doctrine, which has been accepted and ablj sup- 
ported by Mr. Bailey and Mr. J. S. Mill, that *^the imme- 
diate object of all our reasoning and knowledge is nothing 
but particulars." Locke argues that *^the perception of 
the agreement or disagreement of our particular ideas is 
the whole «nd utmost of all pur knowledge. Universality 
is but accidental to it, and consists only in this, that the 
particular ideas about which it is are such as more than 
one particular thing can correspond with and be repre- 
sented by. But the perception of the agreement or dis- 
agreement of any two ideas is equally clear and certain, 
whether either, or both, or neither, of those ideas be capa- 
ble of representing more real beings than one, or no."* 
Mr. Mill says : ^* We much oftener conclude from particu- 
lars to particulars directly, than through the intermediate 
agency of any general proposition. We are constantly 
reasoning from ourselves to other people, or from one per- 
son to another, without giving ' ourselves the trouble to 
erect our observations into general maxims of human or 
external nature." f 

The only question here concerns the proper use of words. 
The process of comparing one individual object or event 
with another, and thereby ascertaining some relation be- 
tween them, is unquestionably the first step to knowledge, 
and the only means of enlarging our stock of knowle(%e. 
But the particular £act thus learned is a &ct of observatianj 
not of reoioninff. Certainly I do not need to reason, nor, 
in the strict and technical sense, to thinks in order to per- 

* Etscttf on Human Understanding ^ Book IV. Chap. 17> § 8. 
t Sustem of Logic, Book H. CSiap. 3, § S. 
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oeive that John is taller than Willuun. A bmte penseivea 
this fiu;t as well as I do, and acts upon it, as in distingnisfa- 
ing his master. Even if we jcarry the process one step 
ibrther, and form a Judgmenlt bj subsuming the individual 
object of intuition under a class, through perceiving that it 
aflfects our senses just as some other objects ranked under 
that dass have d<me, still we are engaged onlj in enlarging 
and generalizing our knowledge, and not in reasoning jHxyp- 
erly so called. But when we take one step more, and pro-* 
ceed to attribute certain qualities to that individual thing, 
which are liot now directij perceived in it, but are sup- 
posed to exist in it, because we have noticed tiiem in other 
objects of the same class, we are properly said to reason ; 
the act is one of Mediate Inference. But this act does not 
properly enlarge our knowledge, but only explicates it, by 
bringing out explidtiy into Thought what was already vir- 
tually contained in it. By putting an olgect into a dass, 
we have already virtually attributed to it all the qualities 
which belong to tiiat class. 

This doctrine is not inconsistent with what has already 
been maintained, that an act of Reasoning is neoessaij to 
enable us to call anything by its appropriate Common 
Name. Mere observatioii cannot teach us what is the 
pitoper appellation of any object which is now for the first 
time perceived ; its name is not stamped upon it, — is not 
one of its qualities directiy perceptible either by sense or 
consciousness. But by the jdnt action of our &culties of 
perception and comparison, we are made aware tiiat the 
new object resembles a certain class of previously known 
objects in all the particulars which are connoted by the 
name of that class, and iherqfore^ that the object may be 
properly subsumed into that class, and called by its name. 

The doctrine of Locke and Mill, then, appears true to 
this extent; — that we certainly compare one individual 
thin^ witii another, and only by such comparison can dis* 



AlO) DEDUCTIVE EVIBENCB. 869 

coveries be made and knowledge advanced. But that sim- 
ple compaiison, and the consequent perception of a relation 
of likeness or unlikeness, is not an act of reoioning. We 
do not, in the technical sense of the term, ^* conjiiude firom 
particolars to particulars." Before this pa^pticalax discov- 
ery can be made available for the purposes of Science, -^ 
before it can be brought into union and harmony with our 
previous stock of knowledge, an act <^ Pure Thought 
— of Mediate Inference, or Reasoning properly so called 
— ris necessary. We must become aware that at least one 
of the two Individuals which were compared together is a 
typical specimen or representative <^ a whole Class, -and 
the corresponding Conclusion must be reached, that the 
other Individual possesses some one or more <£ the essen- 
tial attributes of that Class, To advance to this Conclu- 
sion is, in one sense, an unimportant step ; for it contains 
nothing new, — it does not increase our Imowledge. Hav- 
ing learned the individual fact, that ^^ A and B are both 
equal to C," we do not really make any progress, except in 
the way of systematizing our knowledge, when we add the 
very obvious corollary that, ^* they are equal to each other," 
since this is but one instance under the General Rule, that 
^^ all which are equal to the same thing are equal to each 
other." But in another respect, this step is fiu* firom being 
unimportant. Though we have already virtudOy attributed 
all the qualities <^ the class to the individual when we have 
included that individual in the class, so that the technical 
Conclusion only draws out explicitly what was already im- 
plicitly thought, a new act of classification is thus com- 
pleted, and the memory is disburdened of particulars by an 
act of arranging and haxmonimg our knowledge. First 
to bring out into distinct consciousness the truths which 
are already, so to speak, within our reach, but in a con- 
fused and undeveloped state, and then to place them under 
their appropriate heads or classes in a methodized system 

16* X 



870 DEMONSTRATIVE REASONING 

of knowledge, is the peculiar oflSce of Reasoning. The 
Conclusion, when once drawn, is obvious enough; other- 
wise it could not be said to be demonstrativelj proved. 
But &r the greater part of our knowledge exists in this 
half latent semi-developed state ; only by an act of Rea- 
soning can it be drawn forth, proved, and made available 
for use in further inquiry. In respect to utility, it matters 
little whether our stores are positively enlarged, or our 
previous acquisitions are developed, systematized, and ren- 
dered more ef&cient. I believe that no new truth was 
ever discovered by a direct process of pure Reasoning; 
and, on the other hand, that, without the aids and appli- 
ances furnished by such Reasoning, no progress beyond 
the most elementary steps of Science would have been 
practicable. Good observers discover new fitcts, but good 
reasoners do most to educate and instruct mankind. 

Of course, the feet of observation on which the Reason- 
ing is based, and which it is the office of the Reasomng to 
develop, is not necessarily one perceptible by sense. The 
mere thinker, who, by some lucky chance or by dint of 
patient reflection, hits upon some relation, hitherto unob- 
served, between two abstract ideas, is just as much a dis- 
coverer, as the chemist who flrst finds that a metal is the 
basis of an alkali; otherwise, no progress could be made 
in pure mathematics or any other abstract science. The 
naked feet, that the square upon the hypothenuse of a 
right-angled triangle is equal to the sum of the squares 
on the two other sides, was observed and known long be- 
fore Pythagoras first succeeded in proving it, by showing, 
through a series of Middle Terms, that it is really involved 
in and hannonkes 'with some elementary principles, the 
whole compass and meaning of which had not before been 
duly developed. The fact was first made known by reflec- 
tive observation, — perhaps by sensible experiment; but it 
did hot become a step in the progress of Science tiU it had 
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been proved, or subsumed under some broader principles, 
and thus assigned its due place in a system of knowledge^ 
by an act of pure Reasoning. 

To those who have fidly considered the doctrine which 
was laid down at the commencement, that Logic is not an 
organon for the discovery of truth, and that it is exclu- 
sively concerned with the Form, and not the Matter, of 
Thought, this discussion may seem to have been needlessly 
prolonged. But it has so l<mg been supposed that the 
admission of the inapplicability of the Syllogistic process 
to the discovery of truth was tantamount to a confession 
of the entire inutilify of the science, that it seemed worth 
while, even at the expense of some repetition, to prove 
that this supposition was wholly groundless, and to show 
precisely what is the utility of die ends to which mere 
Reasoning is subservi^it. When Mr. Locke says, ^^ I am 
apt to think that he who should employ all the force of his 
reason only in brandishing of Syllogisms will discover very 
little of that mass of knowledge which lies concealed in the 
secret recesses of nature," we have a right to answer, in 
the words of an acute logician, Mr. J. Walker, of Dublin, 
that ^^ he expresses himself with needless caution. Suph a 
man will certainly not discover any of it. And if any im- 
agined that the mere brandishing of Syllogisms could in- 
crease their knowledge, as some of the Schoolmen seemed 
to think, they were indeed very absurd." But to those 
who consider how limited the range of human knowledge 
would be, if it were confined to isolated &cts of observation 
resulting from the comparison of one individual thing with 
another, having no connection with each other, often seem- 
ingly at variance, not systematized, not summed up into 
general truths, and hence incsq[)able of communication by 
language, it will be evident that, without the capacity and 
the constant exercise of Reasoning, mankind would have 
advanced but little beyond the conditioii of the brutes. . 
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It may be useftd to enumerate the diflbrent classes of 
General Roles which are the Major Premisea <^ all Syllo- 
gisms, and, as such, are not so much the First Principles 
whence all onr Gonclmdons are derived, as they are the 
Ultonate Truths in which all Reasoning terminates. 

1. The first of these classes consists of the Primary 
Zaws of Pure Thon^t, and those secondary or derivatiTe 
maxims into which, in different sciences and for different 
purposes, these Primary Laws are explicated. In Li^c^ 
as we have seen, both tibe supreme Canons of Mediate In- 
ftirence, such as the Dictum de amni et nuUoy and the spe* 
cial Rules of Tarions sorts <^ Syllogisms, are all resolvabbt 
in the last analysis, into these Laws of Thought In like 
manner, the Axioms properiy so called of Greometry, that 
*^ if equals are added to equids, the wholes are equal," ^^ if 
equals are subtracted fircmi equals, the remainders are 
equal," ftc, are only varied expressions, explications, or 
immediate consequences, of the Laws of Identity and Non* 
contradiction. 

2. The foregoing maxims are merely analytic or explica- 
tive. The next class consists of synthetic or ampliative 
Judgments. These are necessary intuitions of pure rea- 
son, or universal truths known a priori^ as resulting firom 
the constitution of the mind itsel£ Such are tiie Judgments, 
that every event must have a cause, that space is infinite, 
that substance underlies all material attributes, &c. With 
these I am inclined to rank what have been called Axioms 
— more properly. Assumptions — of geometrical science, 
as they are pn^)ositions which lihe geometer nmst assume 
to be true, though they cannot be demonstrated ; for ex- 
ample, -— two straight lines cannot enclose a space ; a 
straight line is the shortest distance between two points ; 
two straight lines cut by a third line at equal angles, if 
produced, wfll never meet. 

8. We also reason demonstratively from Definitions, that 
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18, from explicatkms of the Intension of anj Concepts which 
we see fit to frame. Of course, snch Judgments are purely 
analytic, and if they contain no unfounded assumption, 
that the signification thus asedgned to the Names of the 
Concepts is that which is usually affixed to them in the 
common use of language, or that the Marks enumerated 
are ofi the origmal and essential qualities of the real things 
which these Names denote, the Conclusions at which we 
arriTe must be demonstratively certain. 

4 The laws, or pocdtive precepts, which emanate from 
any sufficient authority, whether human or divine. These 
are not Judgments,^ but commands, and, as they are to be 
obeyed at all hazards, and on all occasions, the only ques- 
tion which can arise respectinst them concerns their inter- 
p^iadon. Of thi^natTare'the injunctions of con^ience, 
tbe laws of the land, and the commands of God, as made 
known in his revealed mad. Apart ftom any doubt which 
may arise concenung the signified of U>e Lnsin which 
they are expressed, any Conclusion legitimately deduced 
from such commands must be absolutely valid, since uni- 
versality ift of the very nature of law. 

5. Universal propositions previously demonstrated. 

6. Tm«l» of geiUlization, based upoa observation and 
Induction or Analogy. These axe true onfy to the extent 
of our experience, which, as we have seen, never extends 
to ^ or ntme* Consequently, these propositions rest only 
upon probable evidence ; and though such evidence be suf- 
ficient for moral certainty, they are not available for Dem- 
onstaratipn strictly so called. We may m9ume them to 
be universally true, and upon such assumptions may rest 
perfectly valid syllogisms; but the Conclusion in such 
cases will have no other, or higher certainty than belongs 
to the Major Premise* 

It should be observed, however, tbist, when we thus 
speak o[ merely probaNe evidenoOt the. epithet is used only 



874 SfillONSTfiATIVE BSASOKING 

in its technical sense, and it is not meant that we have 
necessarily less confidence in it than in mathematical Dem- 
onstration. ** The word probaUe^ when thus used," sajs 
Dugald Stewart, ^*does not imply any defidencg in the 
proof, bat only marks the peculiar natore of that proof as 
contradistinguished fit>m anolJier species of evidence. It 
is opposed, not to what is certain^ but to what admits of 
being demonstrated after the manner of mathematieians. 
This differs widely from the meanmg annexed to the same 
word in popular discourse ; according to whidi, whatever 
event is said to be probable is understood to be expected 
with some degree of doubt." Perhaps the clearest distiBo-' 
tion between Demonstrative and Probable evidence consists 
in the &ct, that the former does not admit of degrees, as a 
proposition is either demonstrated absolutely, or not at all ; 
while the latter may exist in any degree, from the fidntest 
shade of probability up to moral certainty. 

This seems the proper place for the explanation of 
the technical terms, or Second Intentions of Judgments*, 
that are used in the construction of Science. Most of 
these, however, are of infrequent occurrence, except in the 
mathematical sciences. All propositions are either Theo- 
retical or Practical; — the former are purely speculative, 
the truths which they enounce being merely objects of con- 
templation by the mind, as having no reference to action 
or conduct ; the latter have regard to something which is 
to be done or omitted, to some performance or mode of 
procedure. Propositions are also said to be demonstrable^ 
if they require or admit of proof; they are indenumstruMe^ 
if they are self-evident, or intuitively known. 

An indemonstrable judgment, if theoretical, is called an 
Axiom; if practical, it is styled a Postvlate. A demon- 
strable judgment, or one which is announced as needing 
proof, if theoretical, is called a Theorem; if practical, it is 
a Problem. A Them coincides very nearly with a Theo^ 
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rem ; it is a judgment proposed for discussion and proof. 
A CoroUary is a truth announced as an immediate conse- 
quence or collateral result of another judgment that has 
just been proved, and therefore as not needing any sepa- 
rate proof for itself. A Judgment which does not properly 
belong to the scieiice in which it appears, but is borrowed 
from some other, is called a Lemma; otlq which merely 
illustrates the science, but is not an integral part of it, is a 
SdifMon. An Sypothe9is is a judgment not known to be 
true, but accepted for the time as a provisional explanation 
of some phenomena, and as liable to be modified or rejected 
altogether on the production of fiirther evidence. A 2%«- 
or^, sometimes incorrectly used as a synonyme {or Sypothe* 
M8, is a comprehensive and methodical arrangement of 
some large group of phenomena under their supposed 
Causes and Laws, offered as at least a provisional account 
of them and mode of reducing them to system. '^ Theoria' 
rum viresy^^ says Bacon, ^^ arctA et qutui se mutnw 9U9tinente 
parUum adaptatianei qud quasi in arbem eohcerentj firmaTi- 
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CHAPTER XII. 



INDUCTION AND ANALOGY. 



ANY act of Reasoning Btrictly so called presapposes the 
nniyersality of its Sumption or Miyor Premise. If I 
am not absolutely certain that aU A are B, then, though 
the Subsumption that G is A be undoubtedly true, I can- 
not be sure that C is B. 

Now it has been repeatedly proved, that universal Judg- 
ments cannot be derived from mere experience, which is 
competent to pronounce upon some, or many, but never 
upon ofi, or none. But as we cannot hove any knowledge 
of real things^ or actual existences, except by means of 
experience, it follows that such things are not objects of 
Rea^ning in the proper sense of the term, — that is, 
of Demonstrative Reasoning, in which the Conclusion is 
accepted with absolute certainty. From the enumeration 
which has just been made, it appears that, with the unim- 
portant exceptions of legal precepts and a few truths known 
a priorL all Major Premises must be either mere analytic 
i^nt, ,b«Ld V »pli»d„g ^ own .b*.c. H 
ceptions, or general rules that are true only to the extent 
of our experience. We may asmme such rules to be uni- 
versally true, and the Reasoning will then become perfect 
or Demonstrative in Farm; but as the Conclusion can 
never be purged from the shade of uncertainty thrown 
upon it by the imperfect evidence of the universaliiy of 
its Major Premise, such Reasoning is rigbtly considered as 
merely probable or contingent. We may mppos^ also, that 
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the real existences perfectly correspond to the abstract con- 
ceptions that we have formed of them, and, in this way, 
may seem to obtain absolute Conclusions about matters of 
fact. This is conunonly said to be reasoning firom hypoth- 
eses ; but just so far as such reasoning is Demonstrative, it 
concerns only the Concept, which cannot be more than an 
imperfect representation of the reality. 

For illustration, I borrow from Mr. Bailey's "Theory 
of Reasoning," page 2, the following examples of Probable 
or contingent Reasoning. 

1. ^ I am walking, I will suppose, on the sea-shore, and, perceiv- 

ing a quantitj of sea-weed lying on the beach, while the 
water is at the moment a quarter of a mile from it, I con- 
clude that the tide has ebbed, and left the weed where I 
perceive it lying.* 

2. '^I notice tlie print of a small foot on the sand, and I feel 

pretty sure that it was made by a diild." - 

Each of these instances may be resolved into the Form 
of perfect or Demonstrative Reasoning, and it will then be 
seen that the uncertainty which attaches to the Conclusion 
arises solely from the doubt, which experience, however 
often repeated, is incompetent to remove, as to the abso- 
lute universality of the Major Premise, 

1. All sea-weed found within the space usually covered by tiie 

sea at high water must have been left there by the ebbing 
of the tide ; 
This bunch of sea-weed was so found ; theidbre, &e. 

2. No small foot-shaped imprint on the sand can have been left 

by anything else than the foot of a child ; 
This is a small foot-shaped imprint on the sand ; therefore, &c. 

^^ In these several cases," says Mr. Bailey, ^ my mind is 
determined by the sight of present phenomena, conjoined 
with knowledge previously acquired, to believe something 
which I do not actually perceive through the organs of 
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sense;— something past, something future, or something 
distant ; or, in other words, to believe that some event has 
happened, will haj^n, or is happening, although beyond 
the sphere of my observation/' In short, it is an attempt 
to make the Thinking fiu^ulty do the work of the Percep- 
tive &culty ; to gain a knowledge of an external &ct by a 
mere process of Thought, instead of acquiring it by obser- 
vation through the senses. Such an attempt can have but 
imperfect success ; its result is not properly denominated 
knowledge^ but helirf^ or opinion* The inference is rightly 
said to rest upon morale or probable^ evidence. 

It is contended by some, that the mind actually rests 
such inferences upon the amount of evidence which has 
really been collected, though conscious that it is incom- 
plete, and does not go through the Form of a»9yming a 
Major Premise which is absolutely universal, and which, 
if we were only sure that it was well founded, would ren- 
der the Conclusion certain. Thus, to recur to one of the 
instances just cited, Mr. Bailey argues that the Premise 
from which the mind actually draws the inference is what 
he terms the OoUeeUve Facty viz. that, mall ihe ea9e% whiek 
I have ever observed or heard of^ all sea-weed so found has 
been left by the tide, — and not the General Law^ an- 
nounced without this limitation, which afiirms as much ab- 
soluldy of aU sea-weed so found. He maintains that the 
General Law itself, just as much as the particular case in 
question, is an inference firom the Collective Fact. To 
rest tiie inference respecting the individual case upon the 
General Law, does not make the Conclusion a whit more 
probable, than to rest it upon the Collective Fact on which 
this General Law itself is founded. 

Perhaps the question is one which does not merit much 
discussion. Obviously it matters not whether the mind, in 
seeking for competent proof of this particular inference, 
proceeds by throwing what evidence it possesses into ihe 
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Form of perfect or Demonstratiye reasoning, through the 
assumption of a Major Premise which is not firee from 
doubt ; or whether it forbears any undue assumption in the 
Premises, and adopts a process of inference which is con- 
fessedly imperfect even in Form. Taking a doufitiU a»er- 
tion for a Premise, it thus preserves the Form of valid 
reasoniniir* 

* All men are fiillible ; 
The author of this Ixx^ is a man ; 
Therefore the author of this book is fallible. 

Restrict the statement in the Major Premise, so that it 
shall express no more than what is known to be true, and 
the Reasoning thus becomes invalid through an undistrib- 
uted Middle. 

All men, so far as ohservaiion has extended^ have been fidlible ; 
Therefore thb author is fallible. 

. As a fiict, however, I believe the first of these forms is 
mueh more frequently in use. For proof in any particular 
case, we usually refer to a Law of Nature, the. universal- 
ity of which is expressed with as. little hesitation as if it 
were a Law of Thought. The usual form of Enthymeme 
employed is the following: — This bit of iron will melt, 
because aU iron is fiisible ; This water will boil at 212^, 
because water always boils at that temperature; These 
men must die, for ofi human beings are mortal. In truth, 
with the exception of those who have made a special study 
of the theory of Reasoning, nobody thinks of restricting 
the universality of such statements by the qualifying clause, 
^^ so fiir as has been observed," or ** according to all known 
experience." And it* is not mere carelessness in the use 
of language, or the proneness to exa^eration which has 
already been pointed out for censure, that causes such 
statements to be made without their proper limitations. 
Very few are conscious, even after reflection, that there 
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is any exa^eiution in the ease ; and there is none, except 
what is implied bj adopting the Form, without the sob- 
stance, of Demonstrative Reasoning. 

Induction and Analogy are the two processes of thought 
by which we endeavor to make our Judgments about whole 
classes of real olgects, or actual existences, approximate the 
absolute certainty and universality of our Judgments abont 
abstract conceptions. Hence they axe, what Pure Reason- 
ing is not, argana for the discovery of truth and the actual 
advancement of knowledge. But just so fiir as they are 
means to these ends, they lose the character of Pure or 
Demonstrative Reasoning; the SyUogisms to which they 
are reducible are faulty either in Matter, as having a 
Major Premise the universality of which is merely proba- 
bUy or in Form, as containing an undistributed Middle. 
The question whether they are entitled to be called Mea* 
Boning is hardly worth discussing here, as it concerns only 
the use of words. Logical or Demonstrative Reasoning 
they are not; but they may be denominated ProhaUe 
Reasoning, or Philosophical Presumptions. 

It dbould be mentioned, however, that what may be 
termed Logical Induction, the plena enumeratio of the 
logicians, which deduces a General Rule from what is 
known to be true of eoery individual in the class, belongs 
to Pure Reasoning strictly so called. Conclusbns drawn 
from such Premises as the following, are Demcmstrative or 
absolutely certain ; but these only generalize our knowl* 
edge, or alter its expression ; they do not enlarge it* 

Mercary, Yenus, the £arth, d;c. are all the Planets. 
Peter, James, John, Matthew, &c. are all the Apostles. 

Thia mode of Reasoning has already been analyzed ; but 
it is not what is understood by Induction in the processes 
of Science. Logical Induction concludes from each one to 
all; Induction properly so called concerns the Matter of 
Thought, and concludes from some to aU. 
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The difference between Induction and Analogy has* been 
clearly stated and illustrated by Kant. In order to enlarge 
our knowledge beyond the bounds of experience, we must 
either conclude iroiu mmty things to oS others of the same 
Species, which is Induction ; or we must conclude from 
tiie known agreement of two things in »eveiral qualities, 
that they agree also in same other qualily which is not 
directly known. In our progress from the Particular to 
the General, Induction proceeds upon the principle, that 
whai certamly beUmgs to wcmy Individuah of the same kindy 
ako frobcMy belongs to all the other Individual of that kind ; 
the principle of Analogy is, that, ifttpo thingB agree in mam/ 
regpectSy 4hey protcMy agree aUo in 9ome oiher respect. Be- 
cause 9ome one quality esdsts in many things, therefore it 
exiits in aUo{ the same kind ; this is Induction. Because 
many qualities in this are the same as in that, therefore one 
other quality in this resembles that ; this is Anal<^. In 
other words. Induction concludes frt>m ons in many to t&e 
oiher%, by way of Extension ; Analogy, from mmiy in one 
to the oihernj by way of Intension. 

The following are iikstances of Induction : — 

1. In many cases in which water has been analysed, it 
has been found to consist solely of oxygen and hydrogen ; 
therefore, all water is made up from these two elements. 

2. Very many animals have been examined, and these, 
without a single exception, have been found to possess a 
nervous system; therefore, all animals have a nervous 
system. 

3. Most bodies expand in bulk, if heated; therrfore, 
heat always produces expansion, if it be not counteracted 
by scHue other cause. 

The following are instances of Analogy : — 
1. The planets Venus and Mars resemble the earth in 
many respects, as in size, density,* time of rotation on the 
axis, distance from the sun, receiving light and heat from 
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it, &c. ; theTefbre, tbej probabl j resemble it in erne other 
respect, in being inhabited by living beings. 

2. Fossil skeletons that are found in the rocks bear a 
dose resemUance in veiy many respects to the skeletons 
which, as we know, once belonged to recently living ani- 
mals ; therefore, they resemble them in one other respect, 
in that these fisssils are the remains of animals which were 
formeriy living upon the earth, 

8. In many respects, as in complexity of parts, nice ad- 
justment and mutual dependence of these parts one upon 
another, deficacy of finish, symmetry, and adaptation to 
many useftd ends, the human hand resembles some inge- 
nious machines, which we know to have been contrived and 
fiuhioned by the exercise of mind; therefore the hand was 
so contrived and fashioned. 

4. The argument of Origen and Bishop Butler is, that 
if the Scriptures and the constitution of Nature are alike in 
this respect, that they proceeded from the same Author, 
we may well expect to find the same difficulties in the for^ 
mer as are found in the latter. 

It is plain that what is here called Analogy is the same 
mental process which is described and analyzed by Aris- 
totle as " reasoning firom Example." He gives the fcUow- 
ing as an instance of this sort of argument. If we would 
prove that it is not expedient for the Athenians to make 
war upon the Thebans, who ore their neighbors, we may 
reason from the analogous case, that the war against the 
Phoceans, who were their neighbors, was fatal to the The- 
bans. He says that Example is not founded, like Syllo- 
gism, upon the relation of the whole to its parts, ncH*, like 
Induction, upon the relation of the parts to the whole, but 
upon the relation of one part to another, because the one 
is more perfectly known than that other. The Aristotelic 
Induction proceeds from aU the individual cases, while Ex- 
ample is founded only upon 9ome of them, perhaps, as 
above, upon a single instance. 
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Comparatively Kttle need be said of Analogy, as the Con- 
clusions to which it leads are evidently not Demonstrative, 
but merely Probable. Strictly speaking, there is no proof 
whatever, because two things resemble each other, how- 
ever nearly, or in however many respects, that the resem- 
blance extends to a single point other than what has been 
actually observed. The existence of one quality, it is true, 
may be necessarily implied in that of another, either by the 
Laws of Thought, or by the a priori laws of the human 
mind ; as one geometrical property of a body may be de- 
duced from another, or as its divisibility may be inferred 
from its extension. This is Demonstrative Reasoning, but it 
is merely explicating our knowledge, and not directly add« 
ing to it ; and certainly it is not reasoning from Anak^, 
which proceeds from similarity in some respects to similar- 
ity in one other, or in many others. Analogical conclu- 
sions may have any degree of probability, varying from a 
merely permissible hypothesis up to what may fairly be 
called moral certainty. Because this kind of inference is 
often greatly abused, for some degree of resemblance may 
often be detected between two things apparently most dis- 
similar, — skill in such detection, when the inference is 
ludicrously improbable, constituting wit^ — I am inclined 
to think that the force of which it is susceptible is generally 
underrated. Slight Analogies are worth nothing,' except 
to show that the coexistence of two or more qualities is 
barely po^sible^ no belief whatever being justly created that 
it is probable. On the other hand, the Analogy may be 
so perfect that the Conclusion founded upon it may be ac- 
cepted with as full fidth as if it rested upon an extensive 
and cautious Induction, with which, indeed, it is frequently 
confounded. 

To recur to the instances just cited. The supposition 
that the other planets are inhabited rests upon an Analogy 
which is so fidnt and imperfect, that it does not afford suffi- 
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dent ground for making up dny opinion on the subject, 
either for or against the*^ hypothesis, ^he resemblance is 
but slight, even in the few particulars that are cited ; and 
we have no evidence that there is any similarity whatever 
in a vast number of other respects, many of which are 
essential to the existence of life under any of the form9 
with which we are acquainted. On the other hand, the 
Analogy between the skeletons that exist only in a fossil 
state, and those of animals now living, is so broad and per- 
fect, that a man's sanity or sincerity would be questioned 
who should affi^st to doubt that the former also once walked 
the earth or swam in the seas. These fossils do not differ 
more from the extant types than many of the latter do 
from each other, while in the numberless points of Analogy 
the resemUance .is perfect. And the conclusion in the 
third case, founded upon the Analogy between the human 
hand and a contrivance of man's device, is still more indis- 
putable. If, without the aid of mind, without foresight or 
design, the mere fortuitous concourse of atoms, in the lapse 
of a past eternity, could have formed a living tree, fish, or 
elephant, then, we say, that same rudderless and purpose- 
less crowd of primeval atoms, in the lapse of a past eter- 
nity, could have formed, what is much easier ^ 2^foB9il tree, 
fish, or elephant. We are here pointing out the anal(^us 
character of two arguments, each founded upon Analogy, 
but pointing to different Conclusions ; and we find the re- 
semblance between them so perfect, that it is impossible to 
maintain the validity of the Conclusion in the former case, 
and deny it in the latter. 

The definition which is ordinarily given of Analogy, that 
it means proportion, or a similarity of relations, does not 
differ from the one here propounded. Thus, it is said^ 
when we affirm the relation of the fins of a fish to the 
water to be the same [similar] to that of the wings of a 
bird to the air, that we are judging from Analogy. So we 
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are ; we are pointing oat what is perhaps an n&e^cpected 
resemblance amid apparent dirersitjr. However unlike 
fins are to wings, we still pronoonce that they agree in this, 
the adaptation of the former to the animal's motion throngh 
the water being very similar to the fitness of the latter to 
effect motion through the air. From this equaEty of fit* 
ness fer corresponding purposes, we reason analogically that, 
if one was contrived by intelligence, the other was also. 

Induction, says Mr. Mill, *^ may be sunmiarily defined ad 
Generalization fi*om Experience. It consists in inferring 
fi-om some individual instances in which a phenomenon is 
observed to occur, that it occurs in all instances of a cer- 
tain class ; namely, in all which resemble the fi>rmer in 
what are regarded as the material circumstances." Thiii 
last qualification is an important one, and h^ not received 
sufficient notice fcoia those who have speculated upon the 
theory of Induction. The process would be invalid and 
nugatory, ^we did notpremppote the correctness of thepre^ 
ceding Classifications that have been formed of the olyfects qf 
Science. A conclusion fix)m some to aH would not hold, 
would not have even the slightest shade of probability, if tt 
were applied to a Class formed of the objects now contained 
in this room, or of those embraced within my present field 
of vision, or of things having no Common attribute except 
that they are of the same color, or the same si^. Bui 
such a conclusion becomes ^extremely probable, even mor* 
ally certain, when applied to a Glass, Kke that of metaU 
or stctrs^ having many common characteristics which are 
definite and peculiar. Thus, having ascertained of only 
two metals, iron and copper, that they are conductors of 
electricity, it would be a tolerably safe Induction, that 
all metals are such conductors. Having found that one 
thunder-cloud was electrical, Franklin at once safely leaped 
to the conclusion, that all such clouds had that property, 
^e haye already seen that the Classifications fbrmed of the 
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umumerable olgects of thought cannot be arbitmrj, bat 
most be fi»med to en.br»ce a» many common or similar 
elements as possible. The numberless properties of a 
geometric figure can be deduced hj necessary inference 
from the one or two leading properties of it which are 
selected. to form its Definition. And the hope always is, 
in forming a Classification of real objects or events in Na- 
ture, to hit upon some attribute as the basis of the arrange- 
m^it with which all the other qualities of it are connected 
by some necessary, though to us invisible, tie. 

This appears to afford the solution of a [Mroblem which 
has puzzled many inquirers; — how it is, tha^ we often 
safely firame an Induction firom a single instance, while, in 
other cases, the conclusion is precarious, though supported 
by a multitude of affirmative examples. Thus, the chem- 
ist, having discovered a new metal, ascertains by a single 
experiment its specific gravity, degree of hardness, tough- 
ness, &c., and then safely concludes that every other speci- 
men of the metal, which may afterwards be obtained, will 
be found to possess these qualities in the same degree. On 
the other hand, a multitude of instances of recovery from a 
specific disease after the administration of a particular drug 
are insufficient to establish the universal efficacy of the med- 
icine in what appear to be similar cases. In Meteorology, 
also, and in the several branches of Natural History, thou^ 
the Induction may be very ex^nsive, and conducted with 
all possible caution, the general conclusions have only that 
low degree of probability which is indicated by calling 
them empirical laws. The reason of this difference evi- 
dently is, that the Classifications in tiie science of Chemistry 
approach very nearly to perfection, the qualities determina- 
ble by chemical analysis being definite, strongly marked, 
and constant in their forms of combination with each other; 
while Medicine, Meteorology, and Natural History are, 
and probably must ever remain, sciences very imperfect in 
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Classification, as the objects tyiA which they are concerned 
have an indefinite multitude of itt-determined attributes, 
shaded into each other bj imperceptible degrees, and com- 
bined in the most irregular manner. The lines, and even 
the principles, of division of the objects of these sciences are 
merely provisional, and are firequentlj changed, so as to 
adapt them to the progress of observation, or in the hope 
of hitting upon some qualities which maj be found in more 
constant relati(Mis with the other leading properties than 
those which have hitherto formed the basis of the Classifica- 
tion. Of course, the Induction becomes extremely precar 
lious, when we are not sure that the instances over which 
it extends agree with each other in aU material circnrn. 
-Stances* 

It is evident, taoreover^ that the smaller the Class is, or 
the nearer that it comes to an Infima Species, the stronger 
is our assurance that, in reference to this Class, the conclu- 
sion firom some to all will hold good. The Induction is 
safer, for instance, irom some to all lumps of iron, than 
from some to all metals ; and it is still more certain in ref- 
erence to all specimens of one kind of iron, wrought or 
malleable, than with respect to all sorts of that metal. Ab 
the Extension and Intension of the Class-name are in in- 
verse ratio to each other, that is, as the number of attri- 
butes connoted is greater in proportion as the number of 
objects denoted is less, the similarity of the members of the 
Class to each other is increased as the nxunber of those 
members is diminished ; and the gre^tter the similarity, the 
safer the Induction, be6ause it is then more probable that 
the resemblance extends to the material or essential cir- 
cumstances. As ther.Intension is greater, the Induction is 
founded upon a larger number of qualities, that is, upon a 
more perfect resemblance; and as the Extension is less, 
the Induction extends to fewer objects, and is therefore 
more likely to be well founded. The gap betweeu iom 
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wd 1x8 is not to great, when even oS denotes only a few. 
We cannot safely reaK>n, fiom the process of treatment 
which has been effectual in one case of fever, to the effi- 
ciency of the same treatment in any other instance, merely 
bec«L the .y=.p1«n. of no one fei^lxicken patient have 
anything more than a general resemblance to those of an- 
other; and the internal pecnharities o£ the malady, of 
which the outward symptoms are only the fiunt and easily 
mistakable indications, are still more unlike. 

Thus much, however, is certain, &at if the Classification 
is correct, if the cases brought together are really parallel 
in all the essential circumstances, — and we must presup- 
pose as much as this before we can reason from Induction 
at all, — then we firmly believe, and assume it even as an 
axiomatic truth, that ^^ the course of nature is uniform," 
that ^* natural events are governed by constant general 
laws," that ^^ what has been will be," and that ^ what has 
been even in one instance has been in all other instances." 
These are only difierent modes of expressing one and the 
same Universal Truth, — one invincible conviction of the 
human mind. This Truth is the ultunate Major Premise, 
upon which all- reasoning from Induction depends, or which 
iB taken for. gnmted in all «uchrea«»xing. The simplest 
and most indi^utaUe case of such reasoning depends up<m 
this Maxim, just as much as the latest and broadest general 
conclusion that has been prc^unded in physical science, 
though this conclusion may be so questionable that it is 
propounded only as an hypothesis. I could not be sure, for 
instance, that the identical piece c^ coin now in my hand 
atiU possesses the same weight, malleability, hardness, pu- 
rity, &c., which I ascertained from actual observation that 
it had only five minutes ago, if it were not for this irresisti- 
ble belief in the uniformity of nature's laws. Whatever 
doubts may perplex or weaken the inference from some to 
all, these doubts do not concern the Primary Truth upon 
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wbich all such mferences are based, but telate solely to thd 
correctness of the Classification over which the inference 
extends. Is it certain that we have classified rightlj? 
that the cases brought tc^ther are really parallel in all 
essential respects ? If so, one instance is just as good to 
base an Induction upon as ten thousand ; for we have an 
irresistible conviction that, as tlie law thus operates in one 
case, it rnut^ so operate in all. What is the ground of our 
assumption of this (General Truth ? How came we to be 
ccmvinced thus absolutely that nature's course is undfisrm ! 
He who can answer this question has solved the great 
problem in the philosophy of Induction. 

Dr. Reid, Mr. Stewart, and most of the other Scotch 
philosophers, attempt to resolve our assumption of this 
Maxim into an ultimate fiiet, into an original and instinc- 
tive law of the human mind. Experience is constantly 
fending to confirm it, but the;]^ hold that we believe in it 
previously to all experience. They do not identify it with 
the principle of Causation, — with the law that every event 
must have a Cause, — but maintain that it is a distinct and 
independent Axiom. Dr. Brown even goes so fiir as to at- 
tenq)t to resolve the law of Causality itself into this Axiom. 
He asserts that we are obliged to refer every event, every 
beginning to be, to some Cause, hecofu^e we have an instinc- 
tive anticipation of the uniformity of nature's laws. My 
own ofHnion, as will be seen hereafter, is exactly the re- 
verse of Brown's theory. It seems to me that our irre- 
sistible convictbn of the truth of this Maxim, that nature's 
course is uniform, is resolvable into our necessaiy belief 
qS the law of Causalhy ; that the latter is the primitive 
judgment a priori^ and the farmer is secondary and de- 
rivative ; that a process of Thought, an act of Seasoning, 
if not an appeal to experience, always precedes, and is 
used to confirm or prove, our assertion that nature's course 
i& uniform, while we affirm at once, antecedently to all ex« 
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perience, and without any attempt at proof, diat erery 
event mnst have a Cause. 

But however this may be, the doctrine in which Brown 
agrees with Reid and Stewart, that we have an instinctive 
and a priori conviction that nature's laws are unchange- 
able, appears plainly indefensible. JEntia nan sunt mut' 
tiplieanda prceter necesmtatem ; it is a cardinal maxim in 
philosophy, that no principle can be admitted as an ulti- 
mate &ct until it is clearly shown that it cannot be ex- 
pluned as derivative. Indirectly, therefore, this doctrine 
i, refuted by the proof, which'wiU ^bsequently be at- 
tempted, that this principle is resolvable into the law of 
Causality. But still further: — any conviction, which is a 
priori in its ori^ and character, must be universal, neceft- 
jsary, and immediate. Now without going so far as Comte 
and Mill, who maintain, with respect to this principle, that 
**&r from being the first Induction we make, it is one of 
the last,'* that "it was only acquired gradually, and ex- 
tended itself, as observation advanced, from one order of 
phenomena to another," and that "there are cases, in 
which we reckon with the most unfailing confidence upon 
unifi)rmity, and other cases in which we do not count upon 
it at all"; — without adopting these assertions, I say, it 
may safely be pronounced, that we do not accept this prin- 
ciple at first, or in all cases, unless it is justified by some 
reflection or experience ; that is, until we have satisfied 
ourselves that it is a necessary consequence of some intui- 
tive and imperative belief, or have verified it by subsequent 
observations. Through the law of the Association of Ideas, 
it is true, the recurrence of any phenomenon suffgesU all 
the circumstances by which it was originally accompanied ; 
it may even incline U8 to believe that these circumstances, 
also, will recur in the same order as befi>re. Even the dog 
cowers at the sight of the whip which has once or twice 
been used to punish him. But this is very far firom an 
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immediate and necessary conviction that any of tliese fcr- 
mer concomitants nmst so recur. We stop to analyze the 
ease and make distinctions ; we separate the ccmjunctions 
that are believed to be invariable from those that are 
merely casual, and accept the formei^ only because we 
recognize one of the events either as a Cause, or what is 
believed to be the regular concomitant of a Cause, of the 
other* 

«« Every person^s consciousness," says Mr. Mill, ^^ assures 
him that he does not always expect tmifonnity in the coarse 
of events ; he does not always believe that the unknown 
will be similar to the known, that the future will resemble 
the pest. Nobody believes that the succession of rain and 
fine weather will be the same in every future year as in 
the present Nobody expects to have the same dreama 
repeated every night. On the contrary, everybody men- 
tions it as something extraordinary, if the course of nature 
is constant, and resemUes itself, in these particulars. To 
look fcHT constancy where constancy is not to be expected, 
as, for instance, that a day which has once brought good 
fortune will always be a fortunate day, is justly accounted 
superstition. The course of nature, in truth, is not only 
vniform, it is also infinitely capricious. Some phenomena 
are always seen to recur in the very same combinations in. 
which we met with them at first; others seem altogether 
capricious." 

On the other hand, the doctrine of Comte and Mill, that 
our conviction of the uniformity of nature's laws, which is 
the ground or principle upon which all Induction rests, is 
itself obtained by Induction, appears to be an evident beg- 
ging of the question. How can any mental operation be 
used as a means of discovering and verifying a principle 
which must be taken for granted before that operation it- 
self can be perfermed ? To obtain a number of Conclusions 
by adc^pting a certain Blaxim as a Major Premise, and then- 



882 namtsnati asd iuuxoor. 

to use ikosd veij Ootichuiaiu as a mema of proring fsbat 
Maadm, it evidently reasoning in a circle. Mr. Mill is peiw 
fiodj aware of this objection to lus doctrine^ and foLnkfy 
states it in tke strongest terms^ ^^ Oan we prore a prapi 
Qflition," he asks, ^^bjr an argument which takes it fer 
granted i And if not so proredt on what evidence does it 
rest?" 

But though aware of the objection, it does not appesop 
tfiat Mr. Mill has been suoceasfol in his endeavom to ob- 
viate it« He rather augments the difficidtjr? b j admitting 
Aat the Maxim ^^ was nc^ of coarse, derived froin r^fiA 
Induction; but from the lao$e and vnoeriain mode cf Induo 
tikin per mfuimer^tiamm nwplicemJ* Then the Pxemiaa 
Bests upon 2sst satiafiMstoij evidence than the ConduskiBt 
md yet the latter is based exehtsively upon the fixrmer^: 
la not lliis a contradiotioii ? Hew can the superstructure 
hn move stable than the verv loundation on whidi it rests ? 

Induction by 8i»ple eno^temtkin •'coBsbte in ascribing 
the dittracter of general truths to all propositioQS which ore 
true in every instance that we happen to know o£" Thus« 
we say that ^^AU ruminttting animals divide the hoof,'^ 
merely because no instance to the contraxy has, om yet, 
been diseovered. But ^^to Europeans, not many yearn 
a^D, &e propositaoB^ ^AU swans are white^' appeared an 
equally unequivDcal instanee of waafbrmity in the course 
of nature. Further experience has proved that they were, 
nustaken/' Then tfie presumption hi &vpr of what is still 
the accepted rule, in the present state of our knowledge^ 
that all ruminating animaJs divide the hoof, would not be 
held to outweigh the testimony of one unimpeachable wit- 
ness, who should declare that, in some hitherto imperfectly 
explored region, he had discovered a solid-*hoofed ruminat- 
ing animal. How can the evidence of these merely pro- 
visional truths, which are liable to be overturned at any 
mraient, be the same with that which supports the validity 
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«f Ike Maxim upon wMch the most rigorous ladiictioiis de- 
pmid? 

Mr. Mill answers^ tliat even this }»ecarioii8 Inducdoo, 
thatt something is uDiyeraally true because we have never 
known any instance to the contrary, may become a valid 
ground of belief when it is preceded by the assurance, tfaat^ 
^^ if there were in nature any instances to the contrary, we 
ftkould have known of them." An empirical la.w, he argues, 
^^ c£ which the truth n exemplified at every moment of 
time, and in every variety of place or circumstance, has an 
evidence which surpasses that of the most rigid Induction, 
even if the foundatioR of scientific Induction were not itself 
kid, as we have seen that it is, in a generalimtion of this 
veiry description." As to the admissions made in the pa»- 
sage which has just been quoted £rom Mr. Mill, that we do 
^^not always expect uniformity in the course of events," 
and that ^^ the course of nature, in truth, is not only un»- 
&rm, it is also infinitely capridooB," it is claimed that the 
progress <^ Inductive Science has already explained away 
these aj^^arent exceptkMis. This progress has been so 
great, it is argued, that we now know directiy tiutt the 
Maxim holds good o£ fiur the greater number cf phenomr 
ena^ ^^ the utmost that can be said being that of some we 
cannot positively, from direct evidence, affirm its truth; 
while phenomenon afber phenomenon, as they become bet>- 
ter known to us, is constantly passing from the latter class 
into the former ; and in dOi cases in whidi that transition 
has not yet taken j^ace, the Absence of direct proof is ac- 
counted for by the rarity or the obscurity of tiie phenomena, 
or our deficient means of observing them, or the logical dtf- 
ficulties arising from the complication of the drcumstanees 
in which tiiey occur." 

But even when the doctrine is thus limited and ex- 
plained, it does, not appear to be. relieved from the two tan* 
damental objections whidi have been urged agaiiist it, first, 
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"that it founds the principle of Induction upcm Induction 
itself, which is reasoning in a circle, and secondly, that it 
bases a stronger conviction upon a weaker one, a higher 
piobafailitf upon a lower one. Granted, if you will, tibat 
Induction itself, a rude Induction, gradually leads us to be^ 
Ueve in rigorous scientific Induction ; this may explain the 
genesis of the phenomenon, or how it was that we were 
first led to employ this organon of discovery. But before 
we can accept the finit of the Induction witli the strong 
and unhesitating conviction which we now accord to any 
well-established Law of Nature, we must not only know 
how we were first induced to believe that such a Law 
exists, but we must find some valid principle which may 
fidrly be accounted a prorf of its existence. Certainly such 
proof cannot be obtained by reasoning in a circle. Mill 
and Oomte would have us believe, that our invincible con- 
viction of the universalis of the Law of 6ravitati(m rests 
upon no firmer basis than the opinion, which, indeed, is 
daily gaining ground, and which the progress of mere Phys- 
ical Science evidently tends to confirm, that everything in 
nature is subject to law, so that it takes place by a phys- 
ical necessity, and might be predicted- with unerring con- 
fidence, if we had a perfect knowledge of its antecedents. 
^^ Every event has some invariable and unconditional ante- 
cedent " ; — if we hesitate to admit this proposition in all its 
generality, Mr. Mill thinks we cannot consistently believe 
that all matter gravitates, that oxygen is necessary for the 
support of animal life, or even that fire will bum and water 
drown. We maintain that the latter propositions are in- 
contestable, while the former, the principle of the univer- 
sality of law, is merely a hypothetical conclusion, though 
an extremely probable one. Accordingly, to base the lat- 
ter upon the former is to make the superstructure stronger 
than its own foundation. Mr. Mill himself .is compelled to 
adnnt, with respect to one very large class of phenomena, 
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liuis^ of the human will, that at least one half of the sfeanb* 
lative worlds even in our own day, do not believe in the 
ttniversality of law, or that every event is necessarily de- 
termined by its antecedents. And with regard even to 
physical events, a large and increasing number of philos- 
ophers, among whom are ranked Bishop Berkeley, Dr. 
Samuel Clarke, and Dugald Stewart, hold that none of 
them are subject to law, in the sense of being absolutely 
determined by their physical antecedents, but are the re- 
sults of volition, which is free to modify them at any mo- 
ment. But without adopting this theory, he is a bold 
advocate of the perfectibility of Physical Science who will 
maintain that the probability of ultimately discovering that 
phenomena still so apparently irregular and inconstant as 
those of the weather, of health and disease, the countless 
peculiarities of individual plants and animals, and the 
equally numerous idiosyncrasies of human intellect and 
character, are subject to fixed and definite laws, is so great, 
that we may safely rest upon it all our ccmfidence in the 
physical laws that have already been established;— that 
this probability is the measure and the test of all the cer- 
tainty that has hitherto been obtained in Physical Science. 

Let us examine, then, the only remaining theory, which 
is, that the ultimate Ground of Induction is the Law of 
Causalily, or the judgment that every event must have a 
Cause, — not merely a constant physical antecedent, but an 
(0ieient Cause. It is only necessai^ to show, that the Law 
of Causality is readily and naturally explicated into the 
Maxim that nature's course is uniform, so that the abso- 
lute and imperative conviction, which belongs to the fiu*- 
mer as an a priori cognition of the human mind, is trans- 
ferred, by an easy association of ideas, to the latter, though 
not logically belonging to it. 

Take the simplest case of Induction, by which we are 
led 4o expect that any physical object will always continue 
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tamynifeat the same quattm thftthaTe Ivilherto been oIh 
aexred is it, mileas it i& exposed to some new io&ieiices^ oi? 
a new atttecedent k bvooght m. Heie die a38omptk» evi- 
deii% 16^ thai the qpaliti^ of the swie thing are pesma* 
m&ntf nnlefls lome Caoae inttrrene^ to change themr; and 
this aasimqition la kgically certain^ far it is an Immediate 
Ii^eience ieosn. the liaw of Causalitjri^ tbat no change what' 
ever can take place in anything w^omt a Canse^ The 
coin muH retain the same attribotes which it was i^eoentl}? 
ebaerved to possess, |f there ha$ not been, %Qme Camn of alf 
ieratum. This, proviso is the senile of doubt which mu^ 
alwajs. arise when an nnqoestiooaUe abstract truth is ap« 
plied to real objecte er actual eventSb We never can bo 
sure diat such a Cause of change has not interyened; but 
we are morallj certain that it has not, if these has been no 
apparent alteration of the circuQifltaneei^ of the case^ no 
seining exposure to new inflQences. To tihis extent, then, 
we can safelj reason fiom the past to the Aiture, or Gcoa\ 
Bome to oB, when satisfied th^ the Classificati(»i is correct, 
«— that is, that no new occurrence or £j6Seient Cause has 
destrojed the resembhmoe of the observed iustsnoes te the 
exposed ones, or of $9me to the otbm. 

The next sort of Loduction, thou|^ a little more compli- 
cated, is eaoilj resolved into the same Law of Causality. It 
has already bees shown that among the other pr(q)erties 
of any particular substance must be ranked its active and 
passive powers, that is, the changes in. othi^ bodies of 
which ils proximity has been a constant «itecedent, or the 
ehai^es to which it is itself subject when brought into re^ 
lation with other substances under different circumstances* 
These active and passive powers, regarded as mere se* 
quences of phenomena, may properly be reduced to the 
preceding head of qiuUities ; they form, as we have seen, 
one dass of &e attributes of every substance, and, as such, 
enter into the IntensuHi of the Concept which denote^that 



BnVstanoe* In tmth, what are called $ee(mdary guaUHu 
ace onlj ike powere which bodies pos^ss to excite certam 
Qeowtions in us, when hroitght into relation with our or- 
gans of sense. And m Gke mannert the capacity of gold 
to be malted on the application of a su£5kaent degree of 
heajfctia an int(Bigral part of our complex notion of this sub* 
stance^ JPowers hemg nothing bnt qwdiUes^ then, the Law 
of Causftlitj is applicable just »s in die former case ; these 
powers muU be fixed or constant in their operation, if a 
new Oaose has not supervened to aHer th^n. The general 
maxim is one of absolute certainty, but in its application to 
a given case we never can be sure that the proviso in it 
has been rigidly fiilfilled* This doubt must always remain, 
and is usually more serious, and less capable of being re- 
duced by fiirther observation and experiment, as regards 
the powers, than with req>ect to the other qualities, of bod- 
ies. The circumstances to b^ observed in order to prevent 
the intrusion of a new antecedent are nunre numerous and 
complex ; we cannot so easily be assured that the cases are 
strictly paraUeL The unexpected presence of a little mor^ 
or less carbon may have diminished the Visibility of the 
metaj ; if a large mass of iron be near, the action of the 
magnetic needle, is disturbed. 

Still fiurther ; — it is now known that the merely physi- 
cal antecedents and other circumstances are not the Effi- 
cient Cause of the pkenom^Km, bat are believed to be its 
re^ilar concomitants only becaiuse their presence, thus far, 
has been invariably followed by the effect. Accordingly, 
whfl^ev^ assurance we may possess that the outward dr* 
cumstances are unchanged, il; is stiD possible that the real 
Cause may be so fiur modified that the expected result wiU 
no longer be produced. The doubt which thus rests upon 
the case cannot be dispelled by any precautions whatsoever. 
The casea may be strictly parallel in every visible respect, 
as tested by the nicest observations; but if the physical 
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antecedent was onl j the occasion, and not the Canse, die 
phenomenon may not be repeated, as it is always possible 
that the tnie Canse may now for the first time exist under 
different combinations. To recur to the illustration taken 
from Mn Babbage's machine; — though, in countless in-<- 
stances, each number presented has been greater than its 
immediate predecessor by unity, yet as this constant pre* 
cursor was not the true Canse which determined the num- 
ber diat was to come after it, it is always conceivable lliat 
the next presentation should be of an entirely norel char* 
acter. 

We can now see why it is that the Maxim which is the 
Ground of Induction, and on the assumption of which the 
validity of all our reasoning about real objects and actual 
events depends, appears so unquestionably true that we 
regard it as . an Axiom. To say that nature's course is 
uniform, and that ail events are subject to law, is only to 
assert our intuitive conviction, that every phenomenon must 
have an Efiicient Cause, that, while the Cause remains 
the same, the effect mu9t be constant and proportional to it| 
and hence, that, whenever the true Cause is discovered, we 
are enabled to predict unerringly the recurrence of die 
effect. The relation between a true Cause — that is, an 
efficient Cause — and its efifect, is radically unlike that be* 
tween a physical antecedent and its physical consequent. 
No absolute conviction, no law of the human mind, mani* 
festing itself anterior to all experience, and thereby first 
rendering experience possible, asserts any connection be- 
tween antecedent and consequent like that which exists 
between Cause and effect. The relation between the two 
former, that of mere succession in time, is contingent, rest- 
ing solely upon experience, and liable to be overturned at 
any moment by subsequent experience ; between the two 
latter, it is a Causal relation, and, as such, is absolute and 
unchangeable, for it is irreversible even in thought. What 
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do we mean when, as a ground of reasoning from some to 
oS, we assert that nature acts uniformly, or that all phys- 
ical events are subject to law ? Not, surely, that a given 
antecedent must always be followed by that particular phe- 
nomenon which, according to all experience ihusfar^ has 
been its invariable consequent. This is the only conclu- 
sion which mere Induction aims to establish ; but it is not 
competent to serve as the Ground of Induction itself, or as 
that Premise which must be taken for granted before rea- 
soning by Induction is possible. But we mean only that 
the sequence in question is necessary, if the antecedent is 
the Efficient Cause (or the invariable concomitant, sign, or 
precursor of such Cause) of the consequent. We mean 
only to assert the existence of an irreversible law, and not 
necessarily that such 4aw has already been discovered. 
Comte and all his followers will tell us that no event, how- 
ever extraordinary and unexpected, is to be deemed a 
miracle^ — that is, a violation of law, — because the pre- 
sumption is, that ftirther research will either reveal a new 
law, or an improved expression of an old one, under which 
the occurrence, however strange and marvellous, may nat- 
urally be subsumed. He will say, — to adopt a well-worn 
illustration, — that the conversion of water into a solid was 
a miracle to the King of Siam ; but with our larger expe- 
rience, it is no minu*le to us, for we have even discovered 
the law, — that is, the constant antecedent, — under which 
the formation of ice takes place. What is this but to assert 
that our conviction of the universaUty and permanence of 
law, so far from being derived fi^m experience, so far from 
resting on that very process of Induction of which it is the 
sole support, is strong enough to contradict all experience, 
and to maintain its place as an Axiom, though contradicted 
by the largest and most cautious Induction which human 
science has ever framed ? Not even the resurrection of a 
dead man, says the Positivist, would be a violation of 
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law ; — tihen hu conyiction of the pennanence of natnre'tf 
laws ovenidea all the evidence of ezperieiice, and contm- 
dicts the whole tenor of modem Indoctiye science. 

What is called phytical neeewity is nothing but a convic- 
tion that the relation of an Efficient Cause to its effect is 
unalterable, coupled with the assumption, which is a natural 
one, but still illogical, either that the particular antecedent 
or concomitant phenomenon is itself the Cause, or is so 
closely connected with it that its presence must alwaya be 
followed by the recurcence of the effect. The only ground 
of this assumption is the invariability of the succession in 
time, or the hct that, so &r as our experience, or as all 
human experience, has extended, the one phenomenon has 
always been the immediate consequent of the other. That 
this ground is insufficient to justify us in calling the succes- 
sicm a necessary one has already been abundantly proved. 
The Positivists, in their desire to eliminate the notion of 
eau9e altogether, although they are compelled to retain the 
word and all the associations connected with it, refuse to 
attribute the phenomenon to any single antecedent. The 
invariable sequence, they say, exists between a consequent 
and the sum of its several antecedents, all of which must 
concur before we can be sure of the presence of the effect. 
In other words, what they call a cau9e is only an assem- 
blage of the condHioiM^ all of which must be fidfiUed before 
the phenomenon can be reproduced. ^^ The real Cause," 
says Mr. Mill, ^^ is the whole of these antecedents ; and we 
have, philosophically speakii^, no r^ht to give the name 
of cau»e to one of them, exclusively of the others." And 
again, ^^ the Cause is the sum total of the Conditions, posi- 
tive and negative, taken together ; the whole of the con- 
tingencies of every description, which, being realized, the 
consequent invariably fdlows." Among these " negative " 
conditions, or rather, as the sum of them, he ranks '^ the 
absence of preventing or counteracting Causes." In cour 
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fbnnify with this view, the distiDetion between agent and 
patient^ between something which ttct^ and some other 
thing whidi is acted upon, is formally abolished, as it is 
denied that there is any action in the case. An ineritable 
corollary of this doctrine is, that there is no power or ^i- 
eitncy in any one of the antecedents the exertion o£ which 
necessarily creates the effect. Yet the denial of any such 
causal agency entirely refutes the hypothesis that there 
is any necessary c<Hinecti(»i between the two events, and 
leaves their union merely a contingent one, liable to be 
dissolved or contradicted by snbsequent experieiK^. By 
rejecting the doctrine of Efficient GausatiOQ, the Positivist 
theory throws away all evidence of the permanence and 
imiversality of nature's laws* 

This conclusion will appear still more obvious when it is 
demonstrated^ as can veiy easdly be done, that every pro- 
cess of Inductive Reasoning, however rigidly conducted, 
and however verified by subsequent observations, is still re- 
solvable, in the last analysis, into the despised '^ Induction 
by simple enumeration," which Lord Bacon calls merapal" 
patio, or groping in the dark. The best evidence which 
physical science has been able to collect in support of the 
most geneirally reco^iized Laws o£ Nature amounts only to 
this, that they are found to be true in every instance that 
we happen to know of. Mr. Mill admits that Induction 
necessarily commences with this very imperfect evidence ; 
and he should have added, that it also proceeds and ends 
with it, finding no other or stronger basb on which to rest 
its conclusions. 

Nearly all the additional evidence which the advance- 
ment of science procures for those conclusions which were 
at first avowedly accepted as inferences firom Induction by 
simple enumeration, (perhaps from an enumeration only of 
a few instances, or even from a single case,) arises either 
* from extended observation and experiment, from an im- 
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proved classification of the objects about which we reason, 
or from what Dr. Whewell calls, by a happily invented 
phrase, the conmJience of several Inductions. The process 
of Induction, when considered as an operation of mind, or 
as a sort of inference, is essentially one and the same, and 
perfectly determinate in character. There are not several 
JmdM of it, though there are various degrees of caution, 
precision, and thoroughness with which it is carried out. 
It is always employed with reference to a class of objects, 
qualities, or events, whether that class be well or iU formed, 
that is, whether the members of it do, or do not, agree 
with each other in all material respects ; and it always pro- 
ceeds from same to oZZ of that class, whether the conclusion 
thus formed does, or does not, coincide or harmonize with 
other oonclu8i<»is obtained by a perfectly similar process, 
thou^ from other data, and with a different purpose in 
view. The village matron, undertaking to prescribe for 
the illness of her neighbor's child from what she judges to 
be the similar cases that have happened in her own family, 
and Sir Humphry Davy, anticipating that his mode of 
analyzing potash into the oxide of a new metal would not 
only hold good of all other lumps of potash besides the 
very one he was experimenting upon, but would be found 
practicable, and would lead to similar results, in the case 
of other alkalis and earths, are both alike reasoning from 
Induction by simple enumeration. The only difference is, 
that the diseases which affect the human frame are very 
numerous, and, as they have but few recognizable symp- 
toms, can be but imperfectly classified at best, and a village 
matron would probably classify them very ill, so that her 
inference from some to aU would be wrong; while the 
alkalis are few in number, and have determinable and 
strongly marked common qualities, so that the correspond- 
ing inference in their case was entirely safe. 

Attempts have been made at various times to frame what 
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may be called a ** Logic of Induction," or a foil analjsifl 
and description of the operations by which we proceed to 
the discovery of physical laws. Lord Bacon, who made 
the earliest and most remarkable endeavor of this sort, 
hoped to fiimish a method ci scientific investigation which 
should be so complete and accorate as to constitute an or- 
ganon of discovery, and reduce all intellects to a level, 
making success in the search after truth a matter merely 
of time and labor. Taught by experience that discoveries 
cannot be thus made by rule, but are generally the results 
of a tentative process many times repeated, and a happy 
combination of circumstances, the later followers of Lord 
Bacon have attempted merely to analyze and describe the 
process by which discoveries have been made, witibout hop- 
ing to indicate any sure method of adding to th^ir number. 
But even this endeavor, though aided by all the li^ts of 
modem physical science, and prosecuted by such eminent 
^linkers as Sir John Herschel, Dr. Whewell, and Mr. J. 
S. Mill, has had but veiy limited success. The results do 
not agree ; diough the same compound phenomena are pre- 
sented for examination, they are analyzed by these three in- 
quirers into veiy different elements and processes of thought. 
These theorists do not even hold the same ojMnion as to 
the nature of the process which they have to separate into 
its elements, or, in other words, as to what constitutes In- 
duction. Dr. Whewell, fearful of resting the whole cer- 
tainty of physical science upon so narrow and unstable a 
basis as reasoning in respect merely to all the cases that we 
happen to know of, boldly restricts the name of Induction 
to what seems to be a mere generalization of the &cts 
already observed, but as now seen under a new light be- 
cause succinctly comprehended in one general formula; 
and appears to lose sight altogether of the necessity, if 
science is to fiilfil its office of anticipation and prediction, 
of extending the generalization to all the objects and events 



404 mDvonoN ahd analost. 

of a given ckss, whether they have yet heen observed or 
not. Mr. J. S. Mill, who has more c^xifidence in the jwe- 
cautions and the means of verification by which men of 
science test and confirm the rude Inductions of the vulgar, 
justly asserts that Dr. Whewell's mere *^G<JEgatbn of 
Facts," far from being the type of Inducticm generallj, 
^*is not Induction at all,*' but only a new descripticm of 
the phenomena. He' undertakes to analj^ and reduce to 
system these precautions and means of subsequent veiifi* 
catiMi, and. to show that, when they «re duly observed 
and praclased, scientific Induction differs in kind, and not 
merely in degree, finom Induction by simple enumeration, 
and, thou^ based merely on experience, establishes its 
conclusions with the hi^est certainty of which the human 
mind is capable. Bot experience, from its veiy nature, 
cannot extend beyond a limited number of cases ; imd as 
erea the moet caution u>d rigoroas Induction avowedly 
has no other foundation than experience, either the abso- 
lute universality of the Laws of Nature k not scientifically 
established, or it must be deduced firom a priori confiidera* 
tions respecting the rdation ^ an BfBicient Cause to its 
efibcts. The consilience of several Inductions merely ex- 
tends the enumeration to a larger number of eases; but 
any such exten»on, <^ course, cannot include JkUfore in- 
stances, ncnr in any way enlarge the domain of possible ex- 
perience. In fact, most of the scientific processes, which 
are ably analysed by Mr. Mill, have reference to the use of 
Inducticm as an organon of discovezy, and not as a medium 
of proof; they point out the inferences which we oi^ht to 
make, but they do not render any moee stable the founda- 
tion by which all such inferences are supported. And any 
improvements in the modes of observation, or in the dasd- 
fication of the things observed, are merely preparatory to 
the process of Induction, and do not in any way affect the 
essential nature of that process. 
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Putting aside the tenmnology inyented by Dr. Whewell, 
and also that reccnsimended bj Mr. Mill, as not even their 
authority has sufficed to bring either into common use, it 
may be said that there are but three phrases generally em- 
ployed to designate those results of Induction which g<»i- 
stitnte the highest generalizations of science. These are 
a General Faet^ a Law of Nature^ and a Cauee^ this ]ast 
being now usually understood to mean nothing more than 
an Invariable Antecedent. Unfortunately, eren these three 
phrases are so wavering and uncertain in their significa^ 
tion, that they are often employed as synonymes, while 
hardly any scientific person is consistent in the use which 
he makes of diem, and no two writers upon the philosophy 
of the physical sciences agree with each other in the at^ 
t^npt to limit and define dieir meaning. 

The first of the number, a General Fact, though em*- 
ployed with somewhat more precision and consistency than 
the other two, is yet of narrow and indeterminate range, 
and is grudgingly used, because it is modest in pretension^ 
and does not feed the pride of science, or gratify the van- 
ity of the inquirer into the secrets of nature. It coincides 
with what Mr. Mill calls an Empirical Law, or the result 
of an Induction by simple eni^neration. Thus, it is prop- 
erly a General Fact that all homed animals are ruminant, 
that all quadrupeds are viviparous, that every living tlung. 
is produced from an egg, that opium and alcohol intoxicate, 
ftc. But the phrase is ^utringly used, because we are not 
content simply to point out a new characteristic of a whole 
class of objects^ or to fi>rm a new class <^ facts by tracing 
their hitherto unsuspected agre^neut with each other, so 
fitr aa our observation has extended, in some latent attri- 
bute. We aspire to the much higher praise of determin- 
ing a new ^^ Law of Nature," which must hold true on all 
OGcasicms, whether observed or not, and the discovery of 
which is therefore equivaleut to a revelation of another of 
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the iminiitable purposes of the Ahnighty. The General 
Fact is admitted to-be true only so far as oor observatiaii 
has extended, or at any rate to aflford comparatively but a 
slight presumption that it will be foond to hold good in 
cases as yet unobserved. But as already remarked, the 
narrower and the more definite the class, the stronger is 
this presumption. Thus, that every antelope is rominant, 
is a &r more probable condusion than that all honied anir 
mals are ruminant; we admit very readQy that all the 
mammalia are produced from e^s, but not so readily tbftt 
the whole animal kingdom are thus produced. 

A Law of Nature, in its more definite signification, is 
employed to designate a group or series of General Facta, 
relating to the same subject or class of subjects, and differ- 
ing firom each other by some mode of proportional varia* 
tion, so that the place of every member of &e series may 

Kepler's laws of the planetaiy motions, the law of definite, 
reciprocal, and multiple proportions in Chemistry, and of 
phyllotaxis in Botany. The General Facts may be known^ 
long before their relation to each other, or their law of 
proportional variation, is discovered. Thus, the General 
Fact that the leaves of the apple«>tree are disposed in cycles 
of fives, and so that the spiral line connecting their points 
of insertion passes twice round the stem for each cycle, 
their arrangement being thus conveniently denoted by the 
fraction |, was ascertained, and a corresponding General 
Fact for many odier species of plants was equally well 
known, before the ^^ Law " was discovered, that the result- 
ing fractions fall into a series, any one of which has for its 
numerator the sum of the two preceding numerators, and 
for its denominator the sum of the two preceding denomi*- 
nators. So, also, the General Facts in Optics, that the 
angle of refiibction, measured from the perpendicular to 
the sur&ce of any medium heavier tiian,»air, is always less 
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than the angle c^ incidence, and is not proportional to it, 
were commonly known, and even Tables had been labori- 
ously formed, giving experimental measures of re&action 
for the various angles of incidence, and for different media, 
many centnries before Snell, in 1621, superseded the use 
of many of these Tables by discovering the simple Law 
of Nature, that the ratio of the sines of the angles of 
incidence and those of refraction is constant for the 
same medium. Every measurement of refraction as for- 
merly given in those Tables was a General Fact, includ- 
ing every case of a ray of light &lling upon the given 
medium at the given angle ; and this Fact was obtained, 
of course, by reasoning Inductively, that as the re&action 
for this angle of incidence and this medium had been ac- 
tually observed to be of this magnitude in 9ame cases, 
(namely, in all that had been observed,) it would be 
found of the same magnitude in aU such cases. Snell's 
discovery of the ^^Law" took the place of an immense 
number of such Facts, by summiag them all up in one 
general proposition or formula, thereby rendering any de- 
tailed m^ition of them unnecessary. 

Such a discovery as this by Snell is what Dr. Whewell, 
by a happily selected phrase, calls a '^ Coll^ation of Facts " ; 
and the process by which it is arrived at — the $nethodj if 
there be one, of making such a discovery — is what he de- 
nominates Induction. Mr. Mill very properly objects, that 
it is not Induction at all. It is an act of generalization, 
founded on direct intuition of the relations which the cases 
actually before us bear to each other, and not professing to 
extend beyond these cases. Consequently, it does not efir- 
large our knowledge, as Induction always does, but only 
grasps up together into one Concept the knowledge which 
we already possessed; and it accomplishes this through 
perceiving that this group of Greneral Facts, instead of 
Jbeing entirely heterogeneous, as they at first appeared, 
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wre really linked together by some conmioii relation, the 
expression of which reduces them to unity in the Under* 
standing, and so renders them more easy to be remem- 
bered and more convenient to be used. 

It is true, as Mr. Mill remarics, that a real act of Indno- 
tion usually goes along with ^ Colligation, as subsidntiy 
to it. In this case, Snell not only took for granted the 
preyioufi Inductions, which, as we have seen, are ezpresned 
in the separate G^ieral Facts that he grouped together in 
his formula, but also, having ascertained by actual observe* 
tion that this formula held true for refraction in some media, 
he reasoned Inductively that it would hold true ftnr mil 
media, or, in other words, that it was the univenal Law 
of re(racti<Mi« 

It ought ako to be remarked, that the discovery of Aa 
Law which colligates the General Facts does not change 
the nature of the evidence <m which those Facts depends, 
or raise them out of the rank of Probable, into that of De^ 
monstrative, judgment!! These Facts are still nothing bat 
truths of Induction, just as mudi after the discovery of the 
Law as they were before it. The discovery, it is true^ 
makes the previous Inductions somewhat more probable 
than they were bef<»re ; but it does not by any means de*- 
monstrate them. The degree of probabQily is increased 
through the discovered e(yA9ilkni^ of the Inductions, as thia 
consilience amounts to increasing the basis of ^ramerar 
tion on which each of them tests* A number of conclu'^ 
sions affecting a group of kindred subjects are mutually 
strengthened, when it is found that the separate Induction 
leading to each <»ie of them harmonises in one req>eet^ 
or in several respects, with the Inductions leading to aS 
the others ; for such harmony is precisely what we expect^ 
in view of the Maxim on which all Inductive reasoning 
depends, that nature's course is uniform. Each Induction 
stands more firmly, when it not only rests on its own foun*- 



INDUCTION AND ANALOGY. 409 

dation, but is indirectlj soj^rted by the foundations o£, its 
neighbors. 

According to the view here given, a Law of Natqre is a 
generalization of the second order; in some respects, it 
bears the same relation to General Facts, that a General 
Fact bears to Individual Facts* I say *^in some respects" ; 
for this statem^it does not convey the whole truth. A 
Law of Nature is not a mere truth of classification ; it is 
not merely a Grenus of which tiie several General Facts are 
the Species. If it were, then the tabulated measures of 
re&action, or any other mere collection of General Fact^ 
relating to the same class of subjects, might be called a 
Law. But it is not so ; a Law may be contained in such 
a Table, but it is concealed there, and when discovered, 
the Table itself becomes useless. The discovery, as I have 
said, consists in a perception of the truth, that the group 
of General Facts &lls naturally into a series, in which the 
place or power of any term is easily deduced from a single 
brief formula. The effort of mind^by which such a dis- 
covery is made is rather an Intuition, or a happy conjee^ 
ture, than an Induction. The kind of conviction which 
attends the discovery, when made, is not mere probability, 
but certainty. With reference to the General Facts actu- 
ally before us, we Imaw that the Law is there, for we see it 
just as soon as we have learned where to look for it. But 
the umverBaiity of the Law, the extension of it to oZ^ oilier 
General Facts, not now observed, of the same class, is the 
result of an Induction ; and the establishment of the Law 
also takes for granted the validity of the preceding Indue* 
tions on which each separate General Fact depends. Here, 
as elsewhere, ivhenever we attempt to extend our knowl- 
edge beyond what is actually observed, our only guide is 
Induction by ^mpl® emuper^tion. 

The pnx^si^ <^ hunting for a Law of Nature amid a 
group of Gei)er{|l Facts is essentially tentative, resembling 

18 
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an attempt to find the meaning of a riddle ; we tiy one 
guess after another, and at last stumhle npon the right one 
when we least expected it. Success is usually obtfuned, 
not by trying to extend the survey, or to contemplate the 
largest possible number of cases, but by restricting the 
field of search to a few well-chosen instances, and attempt- 
ing to find a pattern or constructi<m which these few will 
precisely fit. To take an example fi^m a quarter where 
we should least expect to find one, — from pure mathe- 
matics ; Newton discovered the Binomial Theorem, which 
is a true Law of Nature according to our definition, prob- 
ably by simple inspection of a few of the lower powers of 
binomials, the law of the exponents being obvious encragh, 
and that of the coefficients offering but little difficulty to 
his marvellous insight. He certainly discovered and used 
the Theorem long before he endeavored to demonstrate it, 
or to trace it to its true mathematical principles. There 
is reason to believe that not a few of the general theorems 
of the higher mathematics have been discovered in a pre- 
cisely similar manner. 

Why the Law should be suddenly revealed to a single 
happy glance, when it had previously escaped the most 
laborious research, is a curious problem, which perhaps 
admits of no complete solution, though the process may 
be elucidated in a few particulars. The essential charac- 
teristic of such a Law is a series proceeding by some uni- 
form gradation, the relation between two or more consecu- 
tive terms in any part of it being the same as that existing 
between the corresponding terms in any other part. This 
•relation may be simple or complex, recondite or obvious. 
Each term may be an increment of its predecessor by the 
addition of a constant quantity, or may be a simple multi- 
ple of it, or may be related to it through some of the peri- 
odic magnitudes connected with a vaiying angle, such as 
the sine, tangent, secant, &c, ; or Ihe law of progression 
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may be covered up, as it were, by a constant quantity 
added to each of the terms ; or the numbers, as we have 
them, may be the complex results of two or more indepen- 
dent series multiplied into each other, in which case there 
are two or more independent Laws to be discovered. Two 
difficulties, then, are to be overcome, either one of which 
would seem to be insuperable if the other had not been 
previously mastered ; we must properly arrange the terms 
of the series before the Law of it can be discovered, but a 
knowledge of the Law is indispensable before we can with 
certainty make such an arrangement. In a contest with 
80 many and so serious difficulties, it is not surprising that 
success at last should often seem attributable quite as much 
to accident, as to sagacity and dogged perseverance. 

Kepler has furnished an instructive narrative of his suc- 
cessive attempts to reduce to Law the astronomical obser- 
vations of Tycho, constructing many formulse by hypothesis, 
finding that one after another would not fit, and, aft;er each 
disappointment, trying again with unwearied patience. At 
last, his perseverance was rewarded with the discovery of 
the great Laws which deservedly bear his name, as they 
are the foundations of the whole modem science of astron- 
omy, for they sum up in three sentences all recorded as- 
tronomical observations. - He also attempted, in a similar 
way, to detect the Law ccmcealed in the measured angles 
of refraction, by comparing them with the angles of inci- 
dence through 'a variety of constructions by triangles, conic 
sections, &c. ; \mi all without success. Where he &iled, 
Snell succeeded, twenty years later, merely by turning his 
attention from the direct measures of the angles to the ratio 
of their sines. The law was then manifest at a glance. 
Such instances are needed to remind us, that the well- 
known fable of Columbus and the egg is not a caricature, 
but a faithful representation, of many of the greatest dis- 
coveries in science. What Dr. Whewell happily calls 
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*' the eX'pofArfacto obTiousness of discoveries, is a delusion 
to which we are liable with regard to many of the most 
important discoveries." 

The validity of a Law of Natnre thus discovered, as it 
were, by a happy casualty, is regarded as sufficiently estab- 
lished by comparison with but veiy few of the observed 
data from which it was educed. Thus, Dalton's magnifi- 
cent generalization, coextensive with all matter, and now 
verified by almost countless analyses, that chemical ele- 
ments combine only in definite, reciprocal, and multiple 
proportions, was first suggested to him during his examina- 
tion of only two compounds ; ** and was asserted gener- 
ally," says Dr. Whewell, " on the strength of a few facts, 
being, aff it were, irresistibly recommended by the clear- 
ness and simplicity which the notion possessed." What is 
the ground of this bold anticipation of the universality of a 
Law as yet verified only by a very few examples, when, in 
the case of a General Fact, as ah*eady shown, a very ex- 
tensive Induction may still leave us in doubt whether the 
supposed truth may not be contradicted by the next in- 
stance that arises ? In general terms, the answer is obvi- 
ous. Simple uniformities, such aa are comprehended in a 
General Fact, may be merely accidental ; to recur to an 
instance already cited, all ruminating animals now known 
divide the hoof; but as the number of such animals is not 
very great, this simple coincidence of two properties may 
be as casual as the experience of an individual observer 
who has never happened to see a squint-eyed person that 
had not also brown hair. But complex uniformities, such 
as are marshalled into the symmetrical series called Laws 
of Nature, and thus expressed in one formula, cannot be 
regarded as accidental. As the number of individual &cts 
comprehended in one of these series is very great, it is in- 
credible that mere chance should throw even a portion of 
ihem into symmetrical groups, bearing a constant ratio to 
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each oth^r. Hence, if we can detect but a portioti, even a 
fragment, of such a series^ we feel assiured that it will prove 
to be continuous, that the Law will not change, that the 
unifbrmity wiU be carried out to the end. Only the action 
of a permanent and unvarying Cause, it is assum^, could 
so harmonise results. Nay, so strong is our assurance of 
the universality of the principle thus discovered, though it 
seems as yet very imperfectly vmfied, that, when an anom- 
alous or inconformable instance actually arises, we seek at 
once for the means of eliminating it, or e:q>laining it away, 
instead of allowing it to wrest the inchoate discovery out 
of our grasp and send us to the work of research again. 
We class the exception immediately among those apparent 
exceptions which reaUy confirm the rule; -just as we 
now see that the rising of a balloon in the atmosphere does 
not contradict^ but actually verifies, the LaVir of gravita- 
tion. 

We come, then, to the conception of a physical Cause, as 
indicating the third or highest stage in the generalizations 
of science, and therefore as bearing the same relation to a 
Law of Nature, that such a Law bears to a General Fact. 
As thus upderstood, a Cause is simply a higher Law, un- 
der which several inferior Laws are subsumed ; it appeara 
as the original principle, of which these lower Laws are 
the derivatives by immediate and necessary consequence. 
Thus, the theory of gravitation, or the doctrine that every 
body attracts every other body with a force which is di- 
rectly as its mass and inversely as the square of its dis- 
tance, is the statement of a universal principle, xmder which 
not only Kepler's Laws of the planetary motions, but the 
Laws of falling bodies, c^ the equilibrium of fluids, &c., are 
subsumed in this sense ; — that if we take for granted the 
existence of the force or physical Cause, termed Oravity^ 
which this theory ^assumes, then these inferior Laws may 
all be deduced &om it by Demcmstttbtive Reasoning. ""That 
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Bach Deduction is possible, is the only proof we have that 
such a force or Cause exists. The hypothetical force, for it 
is nothing more, represents the inferior Laws that are sub- 
sumed under it, merely because it is an expression of them 
in a sin^e formula. It may weU happen that two or more 
such formulas may be devised, differing essentially from 
each other, yet answering equally well all the conditions 
of the case, as the given Laws may logically be deduced 
from either of them. For instance : — all, or the greltter 
part, of the Laws of vision and light may be explained witJi 
equal precision and accuracy either on the doctrine of emis- 
sion, or on the undulatory theory. Two such hypotheses 
correspond to two very dissimilar engines, which different 
mechanics might invent, in order to cause the hands of a 
clock to make the required movements over the dial-plate, 
or the little balls in an orrery to counterfeit the motions of 
the solar system. It is no more necessary to suppose that 
Boch an attractive force as Gravity, or such a luminiferoua 
ether as the undulatory theory treats of, actually exists, 
than it is to believe that a set of wheels and pinions, like 
that which moves an orrery, really produces the motion of 
the planets. All that the theory does for us is to rq>resent 
the phenomena correctiy; no one who imderstands tiie 
subject supposes tiiat tiie hypothetical force or Cause, which 
is merely a convenient supposition for the theorist, actually 
produces those phenomena. 

It is evident that such CavMB as we are now speaking 
of are merely the highest generalizations of Physical Sci- 
ence, and that the invention of them — for they are rather 
inf>€nied than discovered — affi)rds not the slightest addi- 
tional evidence of the universality of tiiose Laws of Nature 
which they represent, or which are subsumed under them. 
The proof, indeed, proceeds in the opposite direction ; the 
only evidence we have that tiie right Cause has been as- 
signed is, that it correctiy represents the Laws which are 
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placed under it* When it is demonstrated that the Law 
may be deduced &om such a Cause, the real course of the 
argument is, from the admitted validity of the Conclusion 
to infer the soundness of the Premise. Gravity does not 
cause heavy bodies to fall to the ground, nor does it bind 
the {Janets to their orbits ; but Gravity is rightly consid- 
ered as a ^^ physical Cause," in the technical sense of that 
phrase, because its hypothetical existence enables us cor- 
rectly to represent in a single formula the phenomena of 
falling bodies and of the planetary motions* 

The higher generalizations, then, depend exclusively, for 
proof of their correctness, on the validity of those which are 
next below them. When the proper Law of Nature is 
provisionally assumed, certain consequences can be demon- 
strated to follow which agree with the General Facts that 
were previously established on Liductive evidence ; when 
the proper physical Cause is assumed, we can logically 
make certain Deductions from it which harmonize with the 
Laws of Nature which this Cause was invented to express. 
Neither the Law nor the Cause brings any additional evi- 
dence of its own, but both alike depend for proof, in the 
last analysis, on the validity of the Liduction by simple 
enumeration by which we first collected their common 
basis, the General Facts. The process of ve]:ifying both 
consists in enlarging the Induction, but not in altering its 
character ; both the Law and the Cause being assttmed to 
be ufdversaUy true, we make further Deductions from 
them, and still find these to coincide with the observed 
Facts* In other words, we first reason Inductively from 
some to oS, and then, assuming provisionally that the prin- 
ciple holds true of oZZ, we reason firom it Deductively to 
other 8ome^ and find that these also are confirmed by obser- 
vation, so that they reflect evidence upon the Law or the 
Cause of which they are the logical consequences. Turn 
the matter as we may. Induction by simple enumeraticm is 
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dtill the basis of the whole procedure, and the discoreiy or 
invention of LaWs of Kdtnre, or physical Cans^s, only sap- 
plies names and formulas of expression for the successive 
steps of generalization, as we form one after another the 
proper hierarchy of Conciepts. 

Wie can now see more plainly than before the correct- 
ness of the doctrine already advanced, that the strong and 
unhesitating' belief which we accord to any well-established 
Law of Nature, and whi^h we indicate by saying that an 
event happening under it takes place by a phy^kal necez- 
sitff^ is not due to thd strength of the Induction through 
which the Law wi« discovered, but to bur absolute a priori 
conviction of the fixedness of the illation which connects 
every effect with its Efficient Cause. The Law is discovered 
by Induction ; but it is pr&oed by a difierent process, — by 
brining it under a necessary a priori conception of the 
human mind, thdt of Efficient Cause, and thereby subject- 
ing it to the principle of Causality, that every event mu9t 
have a Cause, and must be proportional to that Cause. 

In speaking of the use which is sometimes made of In- 
ductive reasoning in pure mathematics, as in the case of 
Newton'si Sscovery of the Binomial Theorem, Mr. Mill 
j^oamtains that the process of thought in such cases is not 
ta Induction properly so called, but is governed by certain 
" a priori considerations (which might be exhibited in the 
form of demonstration), that the mode of formation of the 
subsequent terms, each fi*om that which preceded it, must 
he simQar to the formation 6f the terms which have been 
already calculated." But it was certainly Inductive in tliis 
respect, that the observed regular formation of the first few 
terms of the series originally led Newton to anticipate that 
all the other terms must be formed in the i^ame manner, 
and to act upon this anticipation, — that is, confidently to 
tise the Theorem for a long time, — without giving himself 
the trouble to work out a demonstration of it. Undoubt- 
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edlj he had a stnmg belief that sudi a demonstration was 
{practicable ; and this belief prompted him to acquiesce with 
greater confidence in the result of the Induction. For this 
very reas<Hi, this instance appears to be a typical and in- 
structive case of Inductive reasoning. Pure Induction is 
exclusively an orgawm of discovery, a clew for anticipating 
facts not yet observed and truths not yet proved. The 
Ground of the Induction, that is, the proof, if it may be 
called such, or the source of the confiidence with which we 
accept its conclusions, is an indistinct assurance, derived 
from a priori considerations, that the results might be de- 
monstrated, if we were acquainted with all the circumstances 
of the case. Newton's assurance was founded on his indis- 
tinct anticipation of the truth, that the formation of the co- 
efficients of the series must depend in some manner on the 
laws of the permutation and combination of numbers, — 
an anticipation which he did not stop to work out and 
verify. The physicist's assurance is based primarily, as 
we have seen, on his necessary conviction that every event 
or change must have an efficient Cause, a truth which 
is readily explicated into the maxim that Nature's course 
is uniform ; and secondarily, upon his belief that the pro- 
portional variation of the successive terms in such a se- 
ries as is called a Law of Nature is another consequence 
of the axiomatic principle of Causality, that effects must be 
proportional to their Causes. The physicist's anticipation 
cannot be verified, because, in the physical universe. Effi- 
cient Causes lie beyond the reach of human insight. We 
can discover nothing but Invariable Antecedents. But so 
strong is the bias which leads us to identify an Invariable 
Antecedent with an Efficient Cause, that the phraseology 
of Causation is still employed throughout our investigations, 
though it has been demonstrated over and over again, that 
constancy of sequence is no certain indication of causal 

efficiency. We still speak of physical CaiuieSy of agents 

IS* ▲▲ 
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and their action^ of forces and jxnvers^ although it is now 
admitted on all hands that we mean nothing bj such 
language, when employed with reference to the material 
universe, except ^* constant relations of succession or of 
similarity." The yeiy persistency of this inappropriate 
phraseology indicates quite clearly the source of our con* 
viction that Nature's course is uniform, and her Laws un- 
changeable, except by Him whose infinite wisdom first 
established them, and whose unyaiying purposes and modes 
of action they express. 
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CHAPTER XIII. 

THE SOURCES OF EVIDENCE AND THE CAUSES OF ERROR. 

INTUITION is not only the source in which all our 
knowledge originates, but it is the nniversal basis of 
certainty, or the sole ground of the confidence with which 
we accept any facts or truths as known. What we directly 
or immediately perceive, whether by the external senses 
or by consciousness, that we kmaw. What is not thus di- 
rectly perceived is entitled to be called knowledge only in a 
secondarv or derivative sense ; properiy speaking, it is only 
an in^ce from our lmowled^,^d howev^^^^^ 
this Inference may be, it is worth nothing if the truth of 
one or more Intuitions, on which it depends, be not previ- 
ously taken for granted. Take even Demonstrative Rea- 
soning, for instance, in which it is rightly said that the 
Conclusion is a necessary inference from the Preinises. 
Still, before we can accept this Conclusion as certain, we 
must assume that both the Premises are true. Now, what- 
ever be the nature of the Major Premise, the Subsumption 
must express, either directly or indirectly, a truth of Intui- 
tion. We can knowin^y assert that a given object pos- 
sesses a certain attribute, or bears a certain relation of like- 
ness or unlikeness to some other object, only through our 
direct perception o£ this &ct either by sense or conscious- 
ness; and such an assertion must enter into eyeiy act of 
Reasoning, as one of the grounds on which the Conclusion 
rests. Any Reasoning, then, by which we might attempt 
to doubt or deny the validity of our Intuitions, would be 
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8elf<le8tnictaye ; for in sucli Reasoning, the truthfulness of 
onr IntnitiTB fikculties most be presupposed, or taken for 
granted. We should, by such scepticism, deny the legiti- 
macy of our dwn denial. 

Intuition, therefore, is the highest source of evidence, 
and the ultimate foundation of all certainty. If we can- 
not accept, as absolutely true, what we immediately per- 
peive, or are conscious of, then we can know nothing ; we 
cannot even know that we do not know. But before we 
place ithis absolute reliance upon Intuition or Perception, 
we must t»refiilly distinguish what it is thiit we really per- 
'ceive, or; in other words, what that is of which we have 
an Intuition. In ordinary mental action. Inferences are so 
quickly and habitually drawn from Intuitions, and thereby 
so closely blended with them, acts of comparison and gen- 
eralizfttion also entering into the compound result, that it 
becomes extremely difficult to separate the pure Matter of 
Intuition, of which we are absolutely certam, from the 
heterogeneous ingredients which are thus united with it, 
and of which we are not by any means equally sure. 
Hence it is often said that onr senses deceive us, when 
the troth is, that we are mistaken only in the Inferences 
which we have incorrectly drawn from the data actually 
furnished by the senses. Thus we are often deceived into 
acceptmg a counterfeit as a good coin ; but the mental act 
which thus leads us into a mistaken belief is really com- 
pound, embracing an act of memory, one of generaliza- 
tioii, and one of Reasoning. The little object placed in 
our himds for exieuninaition is perceived to have a certain 
color, weight, shape, stamp, &c. ; and it is impossible that 
these qualities should be, to ««, in any respect different from 
what they are perceived to be. But when we proceed to 
compare these qualities with others which we remember to 
have perceived kt some other time in good coins, and to 
in^fer from their similarity that this supposed coin is not a 
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counterfeit) it is evident that we are exposed to many 
sources of error. Ey«i if we go so fiur only as to desig. 
nate one of these qualities by its Common Name, — to say, 
for instance, that this coin is t/eHow^ — we go beyond the 
Intuition, asnd, «o far, become liable to mistake ; it may well 
be that we have bat an imperfect recollection and imagi- 
nation <xf the color which is usnally so called, and therefore 
may be mistaken in supposimr that this color is so similar 
to it as to merit the Rename. In like xnaimer, any 
Other comparison, as of the weight, shape, or stamp, as it 
requires either memory, if both objects be not actually be- 
f(n« us, or a decision as to the degree of similarity, if they 
are both present to sense, must involYe an element of un- 
certainty. 

The question has been raised, whether external objects 
are directly perceived by us oa external, or whether their 
externality is an Inference subsequently drawn from this 
perc^tion as combined with others, and as governed by 
the necessary and a priori convictions of the mind. In 
other words, is the externality of the object, or the &ct 
that it is something different from uiyself^ that it is no^-9?i6, 
a constituent part of the Intuition, or only an Inference 
from it ? K the former suppoation be true, then I know 
that the external world exists, and any Reasoning upon the 
case, either for or against this knowledge, is superfluous, 
and even illogical ; for as Reasoning must involve and de- 
pend upon Intuition, it cannot contradict Intuition. But 
if the latter supposition be correct, then the reality of the 
Outward universe is not, strictly speaking, knoUm, but only 
inferttd through an act of the understanding, which, as it 
purports to relate to real dbjects, and not to a mere con- 
ception of the mind, certadnly may be a mistaken one. 

The question is im important one, but the iuU discussion 
of it belongs to Metaphyracs, and ^not to Logic. We can 
only consider here the nature and the xtelevancy of the «vi- 
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dence adduced, regarded as iUostratiiig the general laws of 
evidence. Thus much, I think, must be admitted, that 
the mind, in its aduk state, is immediately conscious ol the 
affections of its own bodily organism as «tMs&, — that is, as 
affections of the body, which is foreign to itself, or a part 
of the nat^^me ; for we localize these affections, or refer them 
instantly, and without an act of reasoning, to the affected 
parts. Thus, I am immediately conscious of a pain, not 
merely as a pain, but as a pain m the foot, in the hand^ oi: 
in the head, the Intuition extending to the locality, just as 
much as to the severity, of the affection. But it is said 
that the pain, being a sensation, can exist only in the sen- 
tient mind, and not in the unsentient matter of the body. 
Very true ; but the question then arises, Where is the wind? 
You have no right to confine it to a certain part of the 
body, — to the brain, for instance. I say, that the mind U 
wherever it feds; for its feeling — its state of consciousness 
— is the only evidence that we have of its existence. It 
is present, at least, to the whole nervous organism. As we 
certainly feel at the tips of our fingers, it is little more than 
tautology to assert, that that which feels is existent at the 
tips of the fingers. It is admitted that this doctrine of the 
ubiquity of the mind to the body is incomprehensible ; we 
cannot see how it is that the thinking being should be-all 
in every part " of its extended nervous organism. In like 
manner, many physical &cts, especially those of electricity 
and magnetism, add whatever involves the action of what 
are called Polar Forces, are inconceivable ; but this is no 
reason for doubting their reality, when they are evidenced 
by Intuition. But if the mind immediately localizes its 
sensations, if it perceives that the pain is here^ and not 
ihere^ then it is immediately conscious of its own body as 
extended, and therefore of space and externality. 

This is a mere outline of Sir William Hamilton's doc« 
trine of our immediate perception, or consciousness, of the 
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external world. It appears to dkprore very satis&ctorilj 
Kant's counter assertion, that space is whc^j subjectiye, 
— a mere law of our perceptive &culty, which imposes 
the modes of its own being upon the constitution of the 
olgects which it perceives. But while the Hamihonian 
doctrine seems to hold good of the adult mind, it is not so 
clear that it would apply to the perceptions of an iniknt. 
It may be questioned whether, at the dawn of our exist- 
ence, our senaalions are distinctly referred to outward 
things, or that the perceptions by which they are accom- 
panied appear to be anything else than states of our own 
consciousness. An infant's world, it may be suspected, 
lies entirely within himself; and if so, the subsequent 
reference of these perceptions to external realities must 
be produced, or aided, by experience and an act of Reason- 
ing, and the knowledge or belief thus gained is no longer 
exclusively Intuitive. • 

Passing over this metaphysical question, however, it is to 
be observed that Memory, as a source of evidence, stands 
next in extent and importance to Intuition. In many cases, 
the two are so closely interwoven with each other, as we 
have just seen, that facts are often loosely said to be Intui- 
tively known, when we have no better evidence of their 
existence than is afforded by Memory. Intuition, as such, 
is always present^ relating only to what exists now and 
Jiere; past Intuitions can be now known to us only by an 
act of remembrance ; and as the strength of a chain is the 
strength of its weakest link, that which we did know Intui- 
tively, can be now accepted only on the strength of our be- 
lief that we remember rightly. In like manner, when we 
are judging of Individual Objects by comparison, or are 
ascertaining their relations to each odier, or to a class of 
cognate Objects, the results of the observation will not be 
Intuitively certain, unless all the related objects are pres- 
ent, at one and the same moment^ either to sense or con- 
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fldoosness ; if M are not thus piresent, Uien, to the extinrt 
ci ^tas deficiencj, objects actnallj observed most be comr 
pared with those wtisk are merely remembered. M<»e- 
orer, as Locke and Dogald Stewart have remariced, eyeft 
in mathematical demonstration, we have not, at every step^ 
the immediate evidence of IntnitioQ, but only that <£ 
Memoiy. The whole science of geometry hax^ together 
by a continued chain of Intoitive judgments ; but in tib^ 
case ci any advanced theorem, it is not to be supposed ti^ 
we can carry in mind, as simultaneously present to con- 
sdonsness, all the truths, previously established, which must 
concor in order to suj^Kirt this particular demonstration* 
In by &r Ae greater number of instances, we trust entirely 
to judgments resting on the evidence of Memory. At the 
close, before we can accept the Goncltision as demonstrated, 
we must remember the whole chain so perfectly as to be 
sure that nothing has been t^ft out ; we must recollect not 
only tihat we have proved, but how we proved, each point. 
Practically, then, the truths of geometry, and all other 
Conclusions dependent on a chain of Demonstrative Bear 
soning consisting c£ more than two or three links, must be 
accepted on the evidence of M^nory quite as much as on 
that of Intuition. Of course, the Induf^ve Sciences, in- 
cluding, as they do, a vast coUectdon offsets, are dependent, 
to a still greater .extent, upon this soorce of evidence. 

But the edifice o£ Science, when it is thus shown to be 
largely dependent upon individual recollections, would seem 
to teBt on a very insecure basis. The defects of Memory, 
as every one is aware, are both numerous and grave. It 
is capricious, it often fidls us when we most need its aid, 
and it exists m very different degrees in different persona. 
We might be tempted, at &e first glance, to pronounce it 
one of the most untrustworthy of all our faculties. But on 
closer observation, it will appear that the iaults with Mrhich 
it is chargeable are not so serious as we niig^t at first sup- 
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{KM, aiid, especially, diat thejr do not mncli diminiBh its 
osefrilkiess, oi* the confidence which we place in it, as an 
indispensable means for the progress of Science. In the 
first plaice, its fanlts are rather negative than positive in 
character ; we often forget, but we are very seldom mis- 
taken in what we think that we distinctly remember. In 
tmth, a remembrance, seemingly clear and distinct, of 
what we have but recently observed, especially if the phe- 
nomenon be of a simple and definite character, most be 
placed next to Intuition a^ a ground of certainty. The 
distinction between a pure Intuition now present to the 
mihd, and a distinct recollection of a very recent one, ex* 
perienced perhaps within the last hour, is theoretical rather 
than practical. In the ordiilary conduct of life, no one 
would think of maintaining that the former was more trusts 
worthy than Ae latter. Om- jadidal tribunals, in graye 
matters involving property and life, wiU not allow the clear 
and distinct recollections of a witness, though extending 
over a much longer period, to be even called in question. 
Still, the theoretical distinction exists; Intuition, as the 
basis of Demonstration, has absolute or logical certainty, 
and does not admit of degrees ; while Memory is confess- 
edly subject to error, and therefore is a source only of 
fTobMe evidence, though, in its highest degree, it amoimts 
to what is called mor<d certainty. 

And here another distinction must be drawn. We must 
distinguish, as Hamilton has done, between the simple feet 
that we do remember, or think that we remember, a cer- 
tain phenomenon, and the truthfulness of this act i£ re- 
membrance, or our beUef in the former actual existence of 
that phenomenon. The former is matter of direct Intui- 
tion, and therefore does not admit of doubt ; the latter rests 
merely upon probable evidence, and may be a mistaken be- 
lief. M^Biory may be compared to a witness giving testi- 
mlony in a court oi justice ; the judge and jury cannot 
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doubt that he does testify to this or that ocGurreoee, £or 
thej have s^isible — that is, Intuitiye — evideiice of the 
fiict ; but they may well doubt whether he testifies £ru^,«— 
whether the occurence in question ever todk place. It is 
only in this last respect, the correctness of the representa- 
tion of what we remember, that the &culty of Memory is 
said to be a source of merely probable evidence. 

It is to be observed that the art of writing is a most val- 
uable auxiliary to the faculty of Memory, inasmuch as a 
proper use of it may obviate, in great part, the uncertainty 
that would otherwise attach to this source of evidence. 
Remembrance is more perfect, that is, more clear and dis- 
tinct, and thus more trustworthy, according as the Intui- 
tions which it preserves and stores up are more recent. 
But a written record of the observations, taken at the 
time when they were made, or as soon afterwards as mi^it 
be, keeps the evidence as perfect as it would be if Mem- 
ory were not liable to be impaired by the lapse of time. 
The possession of such a record may enable even future 
generations to accept the evidence of the occurrence with 
as fiill confidence as if it had been observed by their con^ 
temporaries only a few»days, or a few hours, before. Of 
course, the age and genuineness of the document must first 
be proved, just as we must first establish, on satis&ctory 
grounds, the veracity and competency of the witnesses who 
testify to contemporary events which we have not ourselves 
observed. But this being done, and it is generally about 
as easy to do in the one case as in the other, the evidence 
remains as perfect after the lapse of centuries as it was at 
the time when the record was made. Time is thus de- 
prived of its power to wipe out by degrees the recollection 
olF events. Many facts in history, though of very old date, 
must be admitted to be now as firmly established as if they 
had taken place within the lifetime of the present genera- 
tion. Thus, the fact that a deed of privileges, called the 
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Great Gbarter, was granted by King John to the En^Ush 
people, June 5, 1215, is even now as firmly established as 
that of the passage of the Refonn Bill in 1832 ; and the 
precise nature and extent of the franchises granted are as 
fully known in the former case as in the latter, for in both 
cases the original parchment rcdls, on which these title- 
deeds of freedom were first engrossed, and attested by the 
seals and signatures of those who were parties to them, are 
yet extant. 

We dwell upon this point as one of some importance, be* 
cause it has been wrongly maintained, in reference to what 
may be called the historical part of Christianity, that as the 
mere lapse of time slowly, but surely, wears away all hisH 
toiical evidence, the great /a<^ on which our religious taiiji 
depends must become subject in fiiture centuries to so 
much uncertainty as to be wholly unworthy of credit. 
The proper answer to this assertion is, that nothing leas 
than a general conflagration, which should bum up all the 
written and printed records now in existence, could make 
these &cts, to any appreciable extent, less certain thousands 
of years hence, than they are at the present* day. Miracles 
were needed for the first establishment of Christianity ; but 
only the ordinary course of God's providence is necessary 
to preserve its blessuigs to any number of future genera 
tions. 

The two faculties of Intuition and Memory are the 
sources only of our individual experience. But the ex- 
perience of an individual — what I have myself observed 
and remembered, or reduced to writing — i& extremely 
limited, when compared with the vast fimd of information 
that is opened to us by accepting the experience of our fel- 
low-men, and combining it with our own. Not merely in' 
our labors for the advancement of Science, but in the or- 
dinary management of our every-day concerns, we are 
obliged to depend upon the Testimony and the Authority 
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c£ odiers. Science grows by a comlnnation cf the labors 
of itiany minds and a long sacceaBicm of generations. The 
lifetime of an individual might be spent in a vain endeavor 
to review, and verify by personal observation, all the data 
which support the conclusions in but one of its depart* 
ments. Many of them, firom the nature of the case, can- 
not be so verified ; the occurrences of former times, and 
even those in our own day that took place under a pecu- 
liar combination of circumstances, such as may never be 
repeated, must be received on the Testimony of others, or 
be left entirely out of account, togedier with aQ the con- 
elusions that are founded upon them. We must contin- 
ually accept on trust what others have observed, and even 
the Inferences that they have drawn, without pretending 
to verify them for ourselves, or we must sit down in igno* 
ranee. And this remark is applicable not merely to the 
Inductive, but also to th^ Exact Sciences. In astronomir 
cai calculations, for example, very few of the data rest 
upon the evidence of our own senses, and we compute by 
the aid of a book of logarithms, the accuracy of which, at 
the present day, no <me thinks of ver^^g by independent 
calccdation. 

Testimony and Authority o«:^ht to be shaiply distin- 
gnished firom each other, though they are often loosely used 
as synonymous. Properly speaking, we (lecqfft Testimony 
as to matters of fiict, and yield to Authority in matters of 
opinion. Our confidence in the former depends mainly on 
our opinion of the veracity of our informant ; in the latter 
case, we rely chiefly on the soundness of his judgment, the 
accuracy of his habits of reasoning, and the largeness of 
his information. We disbelieve Testimony, we reject Au- 
thority. The reason why these two sources ot belief are 
so firequently confounded is, that the provinces of observa- 
tion and of reasoning are not kept sufficiently distinct ; 
the certainty of the IntuiticHi is improperly extended to the 
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Inference which is drawn from it, and drawn so quickly 
and easily that it is mistaken for a part of the observation 
itself. When Dr. Cullen remarked, wilh as much truth 
as point, that ^^ there are more false facts than there are 
false theories in the world," he did not mean to impugn 
the general disposition of men to tell the truth. He al- 
luded to what are generally supposed to be /a{^«, and 
which so by that name, but are really nothing but loose 
compc^ds ^ matters of opinion with those of observa. 
tion. Probably what he had in mind was the insufficiency 
of the evidence on which the members of his own profes- 
sion, that of Medicine, are often obliged to act. Thus, it 
is said that a patient is in a Consumption ; this, if true, 
would be a fact ; but the only known fact is, that certain 
symptoms were manifested from which it was mferred, 
perhaps wrongly, that the case was one of Consumption. 
Again, it is announced as a &ct, that the use of a certam 
medicine cured the disease; when the truth is, that the 
dose was administered, and the man got well, perhaps in 
spite of the medicine. Men are so prone to confound their 
own crude conjectures with what they have actually seen 
or heard, that very few, except those who have been care- 
friUy trained to scientific habits of mind, can be trusted to 
report their own observations, until they have undergone 
a severe cross-examination. They do not intend to de- 
ceive others, but they have effectually deceived them- 
selves. The reputed sciences of Phrenology and Animal 
Magnetism rested exclusively, in the opinion of their ad- 
mirers, on a basis of observed facts, and hence were to be 
maintained, in spite of the arguments with which they 
were assailed, because &cts are admitted to be a better 
test of truth than reasoning. But it became evident on 
severe scrutiny, that this basis wa3 made up, for the most 
part, out of what Dr. Cullen calls ^^fidse facts." 

On account of this frequent confixsion of two very di^- 
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rimilar things, it is commonly said, and with good reason, 
that before accepting Testimony, we ought to have satis- 
ftctory proof both of the vercunty and the eompeteney of 
the witness. But if people generally could be trusted to 
separate their Inferences from their observations, and to 
report the latter unmixed, it would evidently be enough 
to have assurance only upon the former point. In respect 
only to their quality or certainty, though not with regard 
to their extent or comprehensiveness, one man's Intuitions 
are as good as another's. The one, indeed, may see nu>re 
than the other, because he knows where to look and what 
to observe. He will therefore have more to report, or, at 
any rate, more that is pertinent and useful. But the Tes- 
timony of the other, as far as it goes, will be equally valid 
and trustworthy, for it is equally a report of what has actu- 
ally been observed, and the Intuitive faculty cannot de- 
ceive. The only doubt, then, whidbi can properly afifect 
the reception of Testimony, or the admission of other peo- 
ple's experience as at least of equal value with our own, is 
that which regards the disposition of the witness to tell the 
truth. Doubts respecting his competency as an observer 
can be settled by sifting the report itself, better than by 
inquiring into the abilities of him who made it. 

The proper distinction to be made is, that the claims of 
Testimony to be accepted depend upon the evidence which 
is oflfered as to the Veracity of the witness, while those of 
Authority rest upon the proofit which we possess of the 
Competency of the person whose opinions we are invited 
to follow. The rules for forming an estimate either of the 
Veracity of an observer or the Competency of a judge are 
too obvious to need mention here, except in very general 
terms. " In regard to the honesty of a witness," says 
Esser, as translated by Hamilton, ^^ this, though often 
admitting of the highest probability, never admits of abso- 
lute certainty ; for though, in many cases, we may know 
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enough of the general character of the witness to rely with 
perfect confidence on his Veracity, in no case can we look 
into the heart, and observe the influence which motives 

• 

have actually had upon his volitions. We are, however, 
compelled, in many of the most important concerns of our 
existence, to depend on the Testimony, and consequently 
to confide in the sincerity, of others. But, firom the moral 
constitution of human nature, we are warranted in presum- 
ing on the honesty of a witness ; and this presumption is 
enhanced in proportion as the following circumstances con- 
cur in its confirmation. In the first place, a witness is pre- 
sumed to be veracious in this case, in proportion as his love 
of truth is already established from others. In the second 
place, a witness is to be presumed veracious, in proportion 
as he has fewer and weaker motives to falsify his Testi- 
mony. In the third place, a witness is to be presumed 
veracious, in proportion to the likelihood of contradiction 
which his Testimony would encounter, if he deviated from 
the truth." 

In respect to the Competency of the person to whose 
Authority we are requested to defer, the only important 
principle which needs to be here laid down is contained in 
the old adage, Cviqae credendum est in 8v4 arte^ — Trust 
each person in his own specialty. Eminence in one depart- 
ment of science, far from being an indication of superior 
power of judgment and reasoning in other departments, 
is often a disqualification for forming a correct opinion in 
them. The mind is prone to carry over the special forms 
and processes which are appropriate to one science into 
others, where they are out of place, and lead only to error. 
To adopt Bacon's expressive metaphor, it imports into a 
new sphere of research the rust and tarnish contracted in 
the workshop wherein it has chiefly labored. A distin- 
guished mathematician, other things being equal, is not so 
competent to form an opinion upon some disputed point in 
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the moral sciences, as one who is conversant with qusBr 
tions of this sort, though he has never gained distinction 
in them, and may be ignorant of the first principles of 
Algebra and the Calculus. ^^ The merit of a mathemati* 
cal invention," as Hamilton justly remarks, ^^ consists in 
the amount of tliought which it supersedes"; and hence 
it is matter of common remark, that those who are most 
ci«ble of nugdng mch inventions, and profiting by them, 
are least fitted for reasoning by Induction and Analc^. 
C<msequently, ^^ Mathematics afford us no assistance either 
in conquering the difficulties, or in avoiding the dangers, 
which we encounter in the great field of probabiUtiea 
wherein we live and move." 

Hume's celebratiBd argument against the credibility of 
miracles is a fallacy which results firom losing sight of the 
d-d™.™. l^J, T«d™.y ™d A.U,4f b«.e« 
Veracily and Competency. He argues, that it is contrary 
to all experience that a Law of Nature should be broken, 
but it is not contrary to experience that human testimony 
should be fiilse ; and therefore we ought to believe that 
any amount of Testamony is fidse, in preferen6e to admitp- 
ting the occurrence of a miracle, as this would be a viola- 
tion of Law. We answer, that the miraculous character 
of an event is not a matter of Intuition, but of Inference ; 
hence. It is not to be decided by Testimony, but by Rea- 
soning firom the probabilities of the case, the only question 
being whether, in view of all the circumstances, the Con- 
clusion is competent that the occurrence was supernatural. 
The Testimony .relates only to the happening of the event 
considered merely as an external phenomenon ; the ques- 
tion respecting the nature of this event, whether it is, or is 
not, a violation of Physical Law, whether it is an efifect 
of this or that Efficient Cause, cannot be determined by 
Intuition and Testimony, but is a matter for Judgment 
founded on Reasoning, in view of all the circumstances of 
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the case. If doabtfiil of our own Competency to fbim a 
correct opinion on this point, we may drfer to the Aothoi^ 
ity of another, who is familiar with the kind of Reasoning 
by wiiich snch questions are settled. Now we hftve abun- 
dant evidence from expmence, that no event whatsrec, 
regarded simply as an external phenomenon, can be so 
strange and marvellous that sufficient Testimony will not 
ccttivinoe ns of &a realily of its occurrence* To tlie cod- 
temporaries of our Saviour, not even bringing a dead man 
to life would have appeared so incredible as the trui8nu»- 
sion of a written message five thousand miles, without 
error, within a minute of time. Tet this feat has been 
accomplished by the Magnetic Telegn^h. Why do we 
decide, then, that the raising of Lazarus was, and the 
transmission of inteUigenoe by telegraph iA not, a mira- 
cle? Evidently not by Intnitioa, but by reasoning from 
the very different drcumstances of the two cases. The 
fad, that the eyes of the blind were opened, or a stotm was 
reduced to a calm, mr llie dead were raised, is established 
by Intuition and Testimony, which have established many 
other facts ^piite as wonderfiil ; the ckaraoler of this fed, 
whether miraculous or not, is to be settled in a very dif- 
ferent manner. We say, then, that Hume's argnmenil, 
which is based exclusively upon an appeal to ezperienoe 
and Testimony, is totally inapjdicable to the quesfcioa re- 
specting the credibility of a mirade. Testimony has nodi- 
ing to do with the correct inference of a Conclusion from 
its Premises. 

We can touch only very briefly on the Criticism of 1^ 
c<nxied Testimony, and of writings in general As we must 
avail ourselves, in the construction of Science, of the es^ 
perience of former generations, in respect to which the 
Testimony of eye- and ear-^witnesses is no knger direetfy 
accessible, we are obliged to consider the credibility of 
this TestuniMiy as afiected by the channels of trawsaiission 

^ « . - 
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iliraiigh which it has been passed. There are bat two such 
channels, Tniditioii and Ancient Writings. The former 
of these may be left oat of account ; for if the lapse of tinie 
has been considerable, the probability that the Testimony, 
if transmitted merely by word of mouth, has been mate- 
rially altered or fidsified, is so great, that the report can be 
receiyed only with extreme caution. But it has abeady 
been mentioned, that the inv^ition of the art of writing has 
Tendered it p&98ible for the experience of a former genera- 
tion to be handed down, through an indefinite lapse of c^i- 
tories, in as perfect a state as that in which it was first 
communicated to those who were the contemporaries of 
the events narrated. This is possible, we say ; the ques- 
tion whether it has been actually so transmitted is what we 
have to consider in the Criticism of Ancient Writings* 

When a document purporting to be the recorded Testi- 
mony of certaui individuals of a former generation is j^re- 
sented to us, we have first to inquire whether it is actually 
the handwriting, or the composition as taken down by dic- 
tation, or a fidthfol report, made at the time, <^ the sub- 
stance of the evidence of the individuals whose names it 
-beaJES, or to whcmi it ia attributed. The establishment of 
■either of these three points is the proof of what is called 
the Q^miin0M$» of the writing. It is comparatively un- 
-imparlant which of the three is proved, as either of them 
gives us assurance that the document is a fidthful record 
43i the Testimony of the persons whose evidence is to be 
weighed. Thus, even if we were sure that the Testimony 
of the Evangelists was originally written out by their own 
hands, we certainly do not possess their autograph copies ; 
still, the Gospels are Genuine, if we have sufficient evi- 
dence that they are fitit)ifol records, made at the time, (or 
correct transcripts of such records,) of what the Evange- 
lists said. 

But a second question must be answered befoire we can 
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accept the evidence fiirmshed by the document. We must 
be satisfied, not only that the Testimony is Genuine,-*— that 
it was actually given by those firom whom it purports to 
come, but that it is Authentic, — that this Testimony is 
a true and fidthftd narrative of what actually happened. 
Proo& of the Genuineness of the writing amount, at the 
utmost, only to bringing the witnesses into court and estab- 
lidiing their identity ; proofs of the Authenticity must be 
found by sifting their evidence, and appljring to it all the 
tests and means of verification which we possess, in order 
to ascertain whether they are telling the truth. If not 
Genuine, the document is said to be Spurious; if not 
Authentic, it is false. 

As most of the tests and proofe of the Genuin^iess tad 
Authenticity of a writing are such as readily suggest ihem* 
selves to the inqtiirer, it is unnecessary to consider them 
here at any length. Generally, they may be divided into 
two classes, called respectively the External and the Inter- 
nal Evidences of the point to be proved. The External 
Evidences of Genuineness are to be found either in other 
and admitted writings of the supposed author, or in the 
works of writers who were either his contemporaries, or 
nearly of the same antiquity ; and the evidence is either 
direct, if the disputed writing is therein explicitly attributed 
to him, or indirect, if these works quote as his production 
passages which are found in the document. This indirect 
testimony has the greater force, for on account of its casual 
or incidental character there is less reason to suspect that it 
has been forged. The External Evidences of the Audien- 
ticity of the writing, considered as a narrative of &cts, are 
too numerous to mention^ They are found in allusions to 
the same &cts, or to incidents obviously connected with 
them, by contemporary authors ; in customs, traditions^ and 
institutions, which have come down to later times, and the 
origin of which cannot be accounted for, except on the sup- 
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Itiwilhii ihat tlie reported erentB actnaUj took phoe; m 
ooiU) medak, and iiucriptionB, bdoogiiig to tbe same age, 
or ooe immediatelj flobaeqaeiit, and oonnectod bj eqoallj 
doBB xehAmB widi die alleged frets; in the notorietjr 
lidiich sooh incidents must have obtsiaed^ the iotereat which 
BHut have been felt in them, and the eonseqoesit probabil- 
1^ dut fidsifieations and forgeries respecting them wonhl 
nenrer hanre been attempted, or would harve been detected 
aad JMproved at the time. 

Of Ihe Latomal Evidence, it has been justly renarked,. 
liHt ifeis weak to establish either G«niiin«iess or Authen- 
l&aly, but powerfiil to disprove both. As Hamilton remarks, 
^ We can easOy conceive that an able and learned foiger 
may aceoB Mno date his &brications both to all the geneoral 
eiicumstaiices of time, place, people, and language wnd&r 
wUdi it is supposed to have been written, and even to aU 
Ike particular circumstances of the style, habit of thought, 
peffsoaal relations, fto. of the supposed author." On the 
ednr hand, a single anachronism, well made out, in res|>ect 
either to events, instituticms, customs, or even the use of 
l«aiguage,is as &tal to the document's daim to aatii|Qity, aa 
a weltestaUished alibi is to the success of 9^ criminal ]^!ose- 
oolian. Bentley 's Dissertation upon the ^)istles of Phala- 
riaim^t have been limited to pointing out two or three of 
the snmeroua anachronisms whidi he detected in them, if 
hit only object in writing it had been to prove that these 
aBeged Bpistles were an impndent forgery. In respect to 
Ae Authttiticily o£ a narrative, it is to be observed, that 
the^eredibilitjr of certun &cts is one l^^ng, and the proof 
ef their actual occurrence is another. For eatahlishing the 
ftrmec. Internal Evidence is sufficient ; fi>r the latter, it is 
powerless, being entirdiy inapplicable. By saying that a 
aacrative of certain events bears with it Internal Evidence 
«f its truths we mean only that the events are possible, — 
that ihey are cwsistent with each other, *^ that they hai^ 
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monize with what we know fix>in other sources concerning^ 
the men of that country and that age, — that they aie cchh 
formable to the ordinary course of things. All this may be 
true of an avowed fiction. Some of Shakespeare's plays, 
most of Scott's novels, have as much Internal Evidence of 
truth as any testimony given in a court of justice. They 
may have even more; for it is a common proverb that truth 
is often stranger than fiction. If we disregard all ^xtrane^^ 
ous circumstances, and look only at the &ce of the narra- 
tive, Robinson Crusoe appears as true a story as Cook's 
Voyages, and Richardson the novelist is as fiddiftd an hiih 
torian as Hume. 

As the evidence from the several sources that have now 
been mentioned may be of various degrees of strength, and 
as opinion is often drawn in opposite directions by conflict- 
ing testimony, we are naturally led to inquire whether 
there is any measure of probability^ or any means of accu- 
rately estimating the amount of hdi^ which ought to be 
accorded under difierent circumstances. This brings us at 
once to Ihe Theory of Probabilities, or, as the mathematt-* 
cians sometimes call it, the Doctrine of Chances. Only 
the outlines, or first principles, of the subject can be con-t 
sidered here, as the details are exclusively mathematical, 
and so do not come within our province. 

It is first to be observed, tiiat, in tiie calculation of 
Chances, as in every otiier department of pure mathe- 
matics, since tiie reasoning employed is Demonstrative in 
character, the correctness of the results obtained depends 
upon the truth of certain assumptions made in the outset ; 
and the applicability of one of these results to any given 
case,, or actual instance, turns upon the answer to the ques- 
tion whether this instance is exactly comprehended within 
the Definition of the Concept upon which the whole calcu- 
lation is based. Thus, in calculating the probaUlity of any 
one out of a giv^n number of events, it is assumed that all 
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Aa evQots ooDflidered ace equally poaatbloi — thftt na and 
kw any advantage whioh woold render k mare likely to 
iMtppeai tlian the o4hei8. Practically, thia seppoaition la 
HMwrfidffiUed. In ilhiatratimg their coaadnriom, the mathe- 
matknama have shown mneh mg^nity in selecting casea 
-rnbue the chances wonld seem, to be equally halanced ; bat 
k is easy to show that they have never entirely succeeded* 
Thair frvorite caae k that of patting a nnmber of balls, 
eqoal in siae, but different in color» into an wrxit and then 
eoAsiderag the poobalMEty of a blindfiilded person drawing 
ane of a certain color after a given ntunber of trials. Bist 
suppose the number of balls k considerable^ that all the 
white enea aare first tbn>wn' in together, and then all <the 
Uaek enea ; in snoh case, the chimoe of drawing a black 
hall at die fint trial k obviously naach greater tiian that of 
a white one. A do2sen other sappositiona nn^t be made, 
dqieaiSag wi the siae and shape of the mn, and the manner 
ef thcowing in the baUs, any one of whic^ would be fiital to 
a ptBcke agreement, of the actual with the calculated result. 
Anelber fii^orite ease k thait of throwing up a half-penny, 
to determine whether it will give head or tail ; but here k 
k aasuBsed that the two sides of the coin just balance each 
pliier, which, on account of the diffident imprints that they 
bear, k never the case* Even in tibe better chosen illus- 
tmtkoa, then, the calculated iiesult will be only an approz- 
iaaatian to the truth. In ordinal cases in which the Doe* 
tpne of Chances k apjpUed, as in gamhling, k will be but a 
viide apprffrimatjan ; most of what are called games of 
chance are, at least in some fiunt degree, games of skill ; 
and m the long run, thoi|gh not necessarily ip a few trials, 
skiUwiUteU. 

In moat cases of llie practical appUcation of the Doctrine 
of GhaBces, the exktenoe of numerous causes of error k 
admkted; but as we know nothing of the chamcter of these 
CBnaea,fmd do not aee any reaiKm wl^y ^lora of them should 
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^Bpetitte on one«de thaa on the other, it is assumed that, in 
the long ran, they will compensate each ether, so ihaX, the 
result will agree with thecalculation. But this is only the 
argament ad igruyriMiam^ the fidlacy of which has already 
been noticed ; because we do not know any reason why there 
should not be as many and as heavy errors on one side as 
on the other, it does not follow that there is no such rear 
son. It was for a long tkne supposed, thai; the arithmetical 
mean of several distinct observations of the same astrono- 
mical phenomenon would afford the nearest approximation 
to a correct result, as there was no known reason why dif- 
ierent observers should not err as much on one side as on 
the other. But it is now known that each observer has a 
constant tendenpy, distinctly appreciable in amount, to en 
in one direction; and if allowance is not made for this 
*^ personal equation," as it is called, the acithmfltical mean 
b not the nearest attainable approximation to the truth. 

What is called ^^ the Method of Least Squares " has been 
adopted as a mode of finding the most probable result, since 
it was ascertained that the arithmetical mean is not the best 
mean of a number of observed quantities. This Method 
proceeds upon the assumption that all errors are not equally 
.probaUe, but that smfJl errors are more probable than large 
ones. An easy corollary from this assumption is, that the 
most probable conclusion can be obtained by making, not 
the errors tibemselves^ but the sum of the squares of these 
errors, of the smallest possible amount. To borrow an in- 
stance from Dr. Whewell : — I^et the observed numbers be 
4, 12, 14 ; and suppose it known that these numbers must 
be erroneous, as they ought to form an arithmetical pro- 
gression. The question is, what arithmetical progression 
do they mo9t prciably represent. The following table 
shows that there are three such progressions which approx- 
imate the observed series, and also indicates which one of 
them, according to the .Method of I^east Squares, ia the 
most probable. 
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tnon. 



ObeeiTttd Series 4, 1% 14 

Ist Progression 4, 9, 14 0, 3, 8 9 

2d <" 6, 10, 14 2, 2, 4 8 

dd <" 5, 10, 15 1, 2, 1 4 6 

We here see, althongli the first progression ^ves the 
least sum of errors, the third shows the least sum of the 
squares of the errors; and therefore, according to this 
Method, the third is the most probable of the three. 

These remarks were necessary in order to obviate tifte 
inference which too many are inclined to draw, that, be- 
cause the calculations in the Doctrine of Chances are made 
on strict mathematical principles, the calculated probabilify 
of an event, in any actual application of this Doctrine, 
must therefore be mathematicaUy exact and absolutely 
certain. On the contrary, in any such application of the 
principles, the result is only a rough approximation to the 
truth. 

It is also important to remember, that the application cS 
the Theory of Probabilities only shows us what we ought 
to expect, or what, as rational beings, we are bound to be- 
lieve, and does not reveal any Cause or Law that actually 
determines the occurrence. To speak technically, the cal- 
culated probability is subjective, and not objective ; it re- 
veals what may be called a law of thought, but not a law 
of things. ^^The subject-matter of calculations in the 
Theory of Probabilities," says Professor Donkin, " is gucup- 
tiiy of belief. In every problem, a certain number of hy- 
potheses are presented to the mind, along with a certain 
quantity of information relating to them; the question is, — 
In what way ought belief to be distributed among them ? " 
The calculation of the chances does not assume to increase 
this " quantity of information," or to reveal any new data 
on which our judgment ought to be based ; but only how 
we ought to judge and to act on the data that we already 
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poflflem. The doctrine does not even assure us that the 
calculated result will be verified at the first trialy or at any 
subsequent trial; but it only shows us how we ought to 
expect the actual results to be distributed in the course of 
an infinite number (£ trials. The calculation does not re- 
late merely to fiiture events, the occurrence of which is 
still contingent; it may be applied also to the past, to de^ 
termine the probaI>ility that the event did, or did not, take 
place. In cases of the latter sort, it is sufficiently obvioua 
that the application of the Theory of Probabilities does not 
in any wise affect the event itself^ whidi is already irrev- 
ocably determined either^ one way or the other ; but only 
assumes, in our ignorance of what the actual result has 
been, to determine what we ought to believe respecting it. 

Keeping this distinction in mind, we can explain the 
seeming paradox, that an event sheuld be mre to happen 
at the first trial, though the chances were indefinitely great 
against its occurrence. Put into an urn asny number of 
balls numbered consecutively fix)m (me upwards, — say 
1,000. Of course, there are 999 chances to 1 against a 
blindfolded person drawing, at the first trial, tlie particular 
ball marked with any one of these numbers ; and yet some 
one ball so marked must be drawn. But this is no viola- 
tion of the law regulating what we ought to expect ; for 
we ought not to expect any particular number to come at 
the first trial, though we are certain that some -^wq know 
not what — number must so come. 

It is assumed in the Doctrine of Chances, that the va- 
rious degrees of belief may be represented by numbers. 
An impossible event, as it has no probability whatever in 
its fiivor, is appropriately represented by zero. An event 
which £3 sure to happen, as the expectation of its occur- 
rence is not broken or divided by any chance of failure,, 
might be represented by any integral number; its most 
convenieqt, because the simplest, symbol is unity. Then 

19* 
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all the degrees of probability between impossibility and 
certainty will be denoted by the fractions that may be in- 
terpolated between and 1. 

The first principle of the Doctrine of Chances is, that 
ike probability of an uncertain event is represented by the 
nuTnber of chances favorable to its occurrence^ divided by the 
total number of duinces whether favorable or urtfavorabie. 
Thus, as a pack contains 62 cards, divided into four equal 
suits, into 12 pictured and 40 plain cards, and into 26 red 
and 26 black cards, the chance of drawing a heart at the 
first trial is i^ or •^; of a pictured card, ^| oi*Vk » ^^^ ^^ 
card, 1^ or ^. This last case represents an event which is 
entirely uncertain, the chances being equal for and against 
its occurrence. We may get rid of the fi'acti(Hial form by 
expressing the probability of an event in that mode which 
is caUed ^^ the odds " ; that is, we may take the numeratcnr 
to express the chances for, and the difierence between the 
numerator and the denominator to signify the chanced 
against, the occurrence. This rule is an immediate corol* 
lary from the first principle as just stated, since the numer- 
ator gives the number of favorable chances, and the de- 
nominator the total number of them both favoraUe and 
un&vorable. Thus, the chance of drawing a pictured card 
is represented fractionally, as above, by -^^ or by the odds 
as 8 to 10; of a red card, as ^, or 26 to 26, — even 
chance. 

The improbabUiti/ of an occurrence is denoted by the 
complement of the fraction which expresses its probability ; 
that is, the odds are reversed. Thus, as there are six &ces 
to a die, all of which are supposed to be equally hkely to 
come uppermost, the probabihty of throwing 8u; is ^ or 1 
to 5 ; the improbability of it is 1 — J = |^, or 6 to 1. The 
reason of this rule is obvious; the improbability of one 
event must be the sum of the probabilities of all the other 
possible occurrences ; and as the total of all the chances, 
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"which represents what is sure to happen, is unity, the sum 
cf the probabilities of all the others is found by subtract- 
ing the probability of this one from unity. Thus, some 
one of the six fitces rmat come uppermost ; this certainty 
is denoted as 1. Then, as the probability of a six is ^, the 
chance of some one out of the other five &ces, (in other 
words, the irrgarobidnliU^cS a six,) is 1 — 2^ =^ f* As each 
of the five other faces has a probabilitjr of ^, the sum of 
their chances, or the improbabiUty of the remaming one, is 
evidently ^. 

The probability of a compound event — that is, of two 
independent uncertainties happening conjointly — is ascer- 
tained by multiplying the separate chances of the two to- 
gether. Thus, the chance of throwing six with one die 
being |, and of throwing the same with another die being 
^, the chance of obtaining sixes at once with the two dice 
is 1^ X ^ =: ^. This rule, again, is a direct corollary from 
the first principle as already enounced ; for as the number 
of possible throws with two dice is 6 X 6 = 86, (since 
each face of the one might be combined with either of the 
six &ces of the other,) and as only one of these is favor- 
able, the odds are evidently as 1 to 35. To take another 
instance : — the chance of drawing a pictured card out of 
a pack being -^^ and of a red card, ^, the probability of 
having a red pictured card is -^ X |^= ^ or ^, as there 
are six red pictured cards out of the 52 in the pack. 

According to this rule, the chance of. drawing a red card 
four times in succession, the card being replaced after each 
trial, so that the number in the pack shall always be 52, 
will beJX|^X^Xj = -jV? or only 1 to 15. But gam- 
blers oflen deceive themselves in respect to the application 
dl this rule. As it is so imlikely that a red card will turn 
up several times in succession, they imagine that, after it 
has thrice thus turned up, the chance of obtaining a black 
card at the fourth trial is much greater than it was at first 
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But it 18 noi ao ; if die card dntwn is ahrays inmu 
rephoedf the pFobebiltfy of drawing a Uadc card after we 
have dxawn a red one at three, or even at a tboasand, snc- 
cessire trials, is preciielj what it was before the first ex- 
periment,— » namely, t^. The number of cards being always 
the same, 26 red and 26 black, the probabilify of obtaining 
a red one is always the same, whatever preTums experiments 
may ha^e been made widi the same pack. The three ex- 
periments already tried ha^e lodnoed m> many nnoertainties 
to certainties, — that is, have thrown them out of the cal- 
culation in the Doctrine of Chances, which deals only with 
uncertain events. Be/ore any trial was made, the chance 
of a red card taming up four times in succession was only 
•^, each of the four results being then xmcertain ; (J0er 
three trials, but one event is still an uncertainty, and the 
probability of its occurrence is ^. We see, then, the foUy 
of the gambler's expectation that his luck must soon turn, 
because he has had a long series of ill-luck. But all his 
past trials having been reduced to certainties, his diance 
of good fortune is now precisely what it was when he be- 
gan. His only chance of success, after he has had a long 
series of misfortunes, is to stop playing altogether ; and this 
is also the best thing he can do, if fortune has smiled upon 
him. 

The development of these principles must be left to the 
mathematician; but a fturther caution in respect to the 
application to be made of them by the gambler may be 
borrowed from Bufibn. ^^ If two men," be asks, ^^ were to 
determine to play for their whole property, what would be 
the effect of this agreement? The one would only double 
his fortune, and the other reduce his to naught. What 
proportion is there between the loss and the gain ? The 
same that there is between off and nothing. The gain of 
the one is but a moderate sum ; the loss of the other is 
numerically infinite, and morally so great that the labor of 
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fais whole life may not, perhaps, sufSce to restore his propr 
erty." But the &scination of gambling is so great, and 
the habit of it, when once formed, is so incontrollable, that 
every one who even begins to play may be regarded as 
staking his whole fortune upon the issue, and thus as volun? 
tarily subjecting himself to these tremendous odds. 

The principal intellectual Causes of Error have been al- 
ready indirectly considered, inasmuch as they consist in any 
violation of the rules and methods which have been laid 
down for the attainment of truth. But the moral Causes 
which blind our perceptions, warp our judgments, and lead 
us to accept illusions in the place of truths, deserve some 
separate notice. Most of these are modifications or conse- 
quences of self-love, or rather of that short-sighted selfish- 
ness which has more regard for present ease and enjoyment, 
however trifling, than for future good, however great, if 
the latter be attainable only by efiS>rt and self-denial. Such 
are prejudices, pride, undue desires, precipitancy, and sloth. 
All of these are &nlts of character rather than of intellect ; 
yet they are more firequent sources of delusion, and more 
formidable obstacles to our mental prosress, than can be 
fo«nd in the original weakness an/Ed range of our 
Acuities, or in the insufficiency of the aids and incitements 
which nature furnishes for the pursuit of truth. We ap- 
proach the study of a subject, hot as prepared to accept any 
conclusions to which our researches might naturally lead, 
but with minds stuffed with preconceived opinions, which 
pride prevents us fi*om relinquishing after they have been 
once avowed, or with a bias in favor of some startling con- 
sequences of the inquiry, the announcement of which may 
feed our vanity or establish our reputation. Pride also 
leads us astray, by inducing us to over-estimate the extent 
and importance of the acquisitions that we have already 
made, or to adopt too easily the conclusion that the investi- 
gation has reached its limit, and that we already know aa 
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iniich Us is capable of b^kig known. I know of no enxir 
wUdi is more fatal to progress than the idea liitit thece is 
no progress to be made, — of no opinioli which is more det- 
Hmental to improvement thto the belief thfeut no improve- 
ment is possible. It is tme that a low estimate of the ex- 
tent of our knowledge doc^s not amoAnt to the Christian 
virtue df humility in the larger sehse. It may be, it fre- 
quently is, accompanied with a very lofty opinion of the 
extent of our poWers, or the eitceltonce of oar tuturai en- 
dowments. But a conceit of ability, bad as it is, is not so 
injurioois to progress as a conceit of knowledge. The one 
iBhcourag^ a person to stndy , by leading him to believe that 
he dan grapple wit)i any subject ; the other disposes him to 
&it down in idleness, nnder the belief tiiat he has already 
mastered that subject. Seneca says^ Multo9 potmsie ad 
iapientiam pervenire^ ivisi putassent se petviamHj — Many 
tnight have obtained wisdoni, if they hud not supposed diat 
they had already got it. 

Moderation in our p€ft*sonftl desh^, and that eatnestness 
<)f inquiring purpose which leads not so much to m abne- 
jgation as to the entire fdrgetfulness of self, are m<Nre im- 
portant elements of success in the pursuit of truth tfaatn is 
commonly supposed. The brilliant testdts 6f 1^. Frank- 
lin's scientific career seem attributable, in a gKSat degree, 
to his genetou^ disregard of his own fame and stailiding in 
tlie eyes df tihe pubfic. A lively curiosity, an eye quick at 
iobservation, gfeat sagacity in detecting the more occult re- 
lations df facts and bearings of experiments, a^d ti mind of 
mcessant and intense ^activity, were not the only means 
that enabled him to accomplish so much in science. His 
attention was not diverted from the object of investigation 
by any regard for what the world might thiiik (rf the im- 
portance of that object, or of his own merit in obtaining it. 
The hecessary experiments were instituted, not to convince 
others, but to satisfy himself. lie most briUiant results at 
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wUeh he amved were communicated only in private let- 
ters to a few£riends, to whom he left the care' jof publishing 
th^n or not, as tbey sacw fit. His theories sat loosely upon 
lum, and he modified or y)aBdoned tbem, when farther ob^ 
servations made it necessary, with0at dreading the charge 
of inconsistency, and without shame at confessing a mis- 
take. He was never seduced, by the accidental brilliancy 
or novelty <xf one ol^t 'Of .inquiry, to pay more attention 
to it than to senotfaer, apparently of a more h(»nely charac- 
ter^ but really of equal interest to a philosophical mind. 
He studied the means of remedying ^oky chimneys with 

the secrets of th^ clouds, and robbu\g the thunderbolt of its 
terrors. rHe fi>rmed theories of the earth, and projects for 
xleamng and lifting the streets of Pluladelphia, with equal 
•zeal ; and having communicated the io^aooffr in a private 
leftter to a, ftkuod, ^and urged upon bis fellow-citixens the 
adoption <^ the latter, he dismissed both &om his mind, and 
•pursued with fresh interest xi^J&oUy different set of inves^ 
tigatiook 

The most fi:^uent cause of failure in any pursuit is the 
•lack of earnestness. Habit may impart a kind of mechan- 
ical faciUty in the pei£»rmanee of a given task; but there 
will be little vigor or enei^ in -the work, if 4he feelings 
be not deeply interested in .it,:80 that the *x»sult «hall be 
awaited with eager expectation or trembMng anxiety. Long- 
continued labor ^easii^ degenerates- into mere routine; and 
th^i, even though the specific ol^ect in Tiew shouM be ob- 
tained, — though 'a science should be learned or a liveli- 
hood got, — there wiU be no strain of the lenities, and 
consequently my development of <them, — no correction of 
errors, and therefore, no discipline of .nmxd. This is the 
secret of the great .fierce displayed, and die large results 
that are often accomplished, by those who are opprobri- 
ously termed *^ men of one idea," — ^persons who have ocm- 
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centrated their attention upon one object, and who pnrsne 
it, regardless of everything else, with all the strength and 
the bitterness of fimaticism. Half an hour of strenuous 
exertion is worth a week of mechanical and desultory la- 
bor. Too often we dawdle over the business of life, instead 
of taking it up with eagerness, and prosecuting it to the end 
as a work of love. There is all the difference in the world 
between an active mind and a passive one ; between ear- 
nestly hunting after truth, and only swallowing knowledge 
inertly, as it is poured into the memoiy by a tekcher or a 
book, and just as quickly washed out again. We are made 
what we are, experts or dolts, much more by our acquired 
habits than by success or failure in the attainment of knowl- 
edge. Aim not so much to be learned, as to be able to 
learn; one truly wise man is worth a hnndred emdite ped- 
ants. The study of Lo^c itself will do little to cultivate 
our power of reasoning, or to improve our habits of thought, 
except indirectly, by the effort which is necessary for the 
mastery of its principles, and by the endeavor to verify or 
correct them in the course of our subsequent researches. 
What we really need to attain is Logical power, and a 
knowledge of the science of Logic is useftd so &r oidy 
as it is conducive to such attainment. 

Among the occasions for the use of this power, that to 
which the gravest responsibility is attached is the formatign 
of our opinions. Properly speaking, we must all begin life 
without any opinions which we can call our own by any 
better right than that of passive inheritance or unconscious 
inoculation. We have probably imbibed most of them just 
as we took the measles or the whooping-cough in in&ncy, 
from accidental contact with others. We are Whig, Dem- 
ocrat, or Republican, conservative or radical, — we go to 
the Episcopal, Presbyterian, or Congregationalist church, — 
simply because parents and friends thought so, or did so, 
formerly. Now, in one respect, this is aU right'and just as 
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it should be. It is fortunate, both for ourselves and the 
world, that we begin life with a set of provisional opinions 
already formed, not by us, but for us. This via inertim of 
opinion, this tendency of the human mind to move in the 
ruts where others have preceded it, is the great conserva- 
tive principle of society, all that keeps us from intellectual 
and social anarchy. Without it, all the wise men who 
have been before us would have lived in vain, and society 
would drift along helplessly, without keel or rudder. If 
we were not wiUmg to accept opinions, before we are able 
to form them for ourselves, — ay, and to cling to them 
with the fondness which early association imparts, — half of 
the time we should act at random, and the other half ex* 
travagantly and foolishly. 

But we cannot pass through life merely as docile chil- 
dren ; and our first duty as men — at any rate, as educated 
and thinking men -is to begin the great work of fefihion- 
ing our own creeds in politics, religion, philosophy, and so- 
cial economy. When we have attained our majority, we 
have become as accountable for our opinions as for our con- 
duct. A wise man, however, might hesitate before going 
as far as Descartes, who urges us to begin by doubting 
everything ; his advice is, to take up every question, as it 
were, de novo^ with a determination not to accept any an- 
swer to it the correctness of which is not made out by evi- 
dence satis&ctory to our own minds, and elicited by our own 
inquiries. A safer course, as it seems to me, Is to begin, 
not by disci^rding all our previous opinions, but by examin- 
ing the foundations on which they rest. There is just as 
much of prejudice and rashness in presuming that they are 
all felse, as in believing, previous to inquiiy, that they are 
all true. Do not ask. Why may it not be otherwise ? but 
rather. Why is it so ? The presumption is in favor of the 
received doctrines in any science, until good reasons are 
made to appear for doubting or denying them. But the 

CO 
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duly of inqtuiy, in order to ascertain whether there are 
49iich reasons, is one which always exists, and which opens 
the largest and fiurest field for the exercise and develop- 
ment of oar powers of thought. Only by such exercise 
<»n we hope to perfect our knowledge of the principles of 
Logic, and to make that knowledge of use to onrselves and 
others. ^^ We employ reason," said the Port-^Soyalist k>gi- 
<uans, ^* as an instrument for acquiring the sciences, whereas 
We ought to use the sciences as a means of perfecting our 
reascm, correctness of judgment and accuracy of thought 
being infinitely more valuable than all the speculative 
knowledge which we can obtain horn the best-established 
adebces. Wise men, therefore, ought to engage in the 
study of the sciences only so &r aes they conduce to this 
^nd, and to make them only the trainibg-ground, and 
Hot the field for the regular employment, of their mental 
powers." 
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